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DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 














FAST CUTTING. 


170 to 180 E. Front 8t., Cincinnati, O. 





UNIVERSAL RADIAL 


RADIAL ORILLING MACHINES 


= aca) 


SIX SIZES 
Ei. BUDY Att DE ‘ABLE FEATURES 

2 PRICES$450 2°: UPWARD 

UNIVERSAL RADIAL DRILL CO 


NCINNATI. O 


INDIANAPOLIS, IND. 








Atkins’ Segment Ground Saws 


Y our Patented ‘* Segment ’’ Ground Process, as used by us the past twenty 


ge, and a true tegment Taper imparted to 


20 to 38 Inch Swing. years, these saws are ground on a Segment of a circle, it bein 
Latest designs and improve- true and practical method of grinding saws whereby. a substantially uniform 
ments. All fitted with our sangsoo be given to the toothed ed 
patent quick return of the blade, from tooth edge to back edge of blade. By | 
the spindle. it will notedthat this process leaves the blades, on toothed edge, 14 
ends, and l4gauge at the center. On the back edge, at both ends, 16 gauge, and 

For cuts and prices address at center 19 gauge. 

BICKFORD DRILL 60., 





We Guarantee that more work can be done with the ATKINS’ SEG- 
MENT GROUND SAW than with any other saw made. 


E. C. ATKINS & CO.., 


TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of a 
COAL SCREENS a 
WIRE BANK RAILINGS, 
PLANT STANDS, 


EASY RUNNINC. 


g the only 


the engraving 
a 


auge at both 
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M.D.&L.L. LECCETT, 


Attorneys at PatentLaw 


Patents obtained in the United States and in 
Foreign countries. =52 


Masonic Building. CLEVELAND Oi 


E. H. JONES & CoO., 


223 and «26 River St., CLEVELAND, 0. 


PATENTS. 





MEMPHIS, TENN, 


. 
















Emery Wheel Machinery. 


SYKES’ 
J, WENDELL COLE, MB Sees 
. y mee oe Best Roofin the 
Manager of Pennsylvama World. 
Southern Lake regions, and Suitable for all 
the Northwest for classes of 
Buildings, 


DETROIT EMERY WHEEL CO. 
di : Box 84, Columbus,0. 
or P. 0. Box 152, Chicago. 


Hart’s Corundum-Emery Wheels, 


Easy Put On. 








SYKES IRON ROOFING CO., NILES, O. 





#® Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors, 


Worthington Steam Pumps, 
Electric Light Engines 
AND 


Automatic & Slide Valve Engines - 
Of all Descriptions. Sm 












All my Iron is 
Re-Rolled and 


STEAM PLANTS, COMPLETE, FUR- 











The Kilby Manufacturing Co., 


CLEVELAND, OHIO, 


The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. ne 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engines, 
Boilers and other heavy Machinery. 72-ly 


STEAM SEWER PIPE PRESSES. 
Dry Pans for Grinding Clay, 
Wet Pans tor Tempering Clay. 


.. Improved Pug-mills, with adjustable Cast- 
% Tron Ends, J. Smith’s Patent 
Press Feeders. 


i Bee KILN CRANES & SPECIAL CASTINGS. 
Complete SEWER PIPE and BRICK YARD Machinery Outfits. 


Write for Prices. STEVENSON & CO., Wellsville, Ohio. 


CO.Andes SO Ee ease te 


Coal Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


ttt Frankiin Avenue. TELEPHONE 1683. 1 CLEVELAND, OHIO. 
J. Surrsz. -¥. W. Swurrn. 


SMITH « TEACHOUT, 
maosmecnrers ot BOILERS, TANKS and STILLS. a2 mcrtone 


PTLY EXECUTED. PLATE AND SHEET IRON WORK. ALSO 
REP APLUES TAKEN bore PIECED AND RESET. NEW FLUES ON HAND. 


644 and 646 Broadway. Telephone 1121. (91-ly) CLEVELAND, O. 

















H. E. Teacnovr. 






















STILWELL’S ee ; 
Heater and Filter ; 


Is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 


This cut isa fac-simile of the appearance of a No.5 Heater at 
work on ordinary lume-water when the door was removed, after the 
Heater had been running two weeks. ' 

Illustrated Catalogues. 
Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








~—THIS SPACE IS TAKEN BY—— 


SIMIiTsSz & SIL, 


Manufacturers of 


IRON PLANERS. 


26x26 and 28x28, 30x30 with bed from 6 to 14 foot long. Address all correspondence to ‘a 
SMITH & SILK, 4 


N. E. Corner 8th and Lock, CINCINNATI, OHIO, 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
OHEAPEST. 
.The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo?s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, Onio. 
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McCLURE & SCHULER, 
Engineers and Contractors, 


TPLNNBUREE, PA. 


jae 


e/ Blast Furnace 
Constraction 


A SPECIALTY. 








Sole agents for 
Massick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 





struction in general. 


4a We prosose arantee and put into 
operation ou Ge pe plants we design and 
contract for 


ALEX. LAUGHLIN & C0., 


Engineers and Contractors, 
CLEVELAND, O. 





Wave Buiiprxe, 


pF omerinewtamestrsn 
‘Regenerative Gas Furnaces 
. —h— 3 
Artificial Gas Producers. 


A Specitat Feature. Estimates Fur- 
NISHED ON APPLICATION. 


EVAN JONES, Soathgrs Agent, 
‘ Knoxville, Tenn. 





BORNE, Witi1amM M. Monrog, 
Jonnrs et 3B. —. Court Bar. Patent Expert. 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE,, CLEVELAND, OHIO. 


Patent Causes li pried in the United Sta 
oe me and C Courts. UNITED STATES 
AND FOREIGN TENTS PROCU cose rches 


Opinions as to the Scope, Validity and In- 
Gla of patents. Terms Por nth le. 


ABOUT ADVERTISING : 


A CONCISE, PRACTICAL, AND 
ORIGINAL MANUAL 


ON THE 


Art of Local Advertising. 


A LARGE, HANDSOMELY CLOTH- 
BOUND BOOK. 


——o 


PRICE, $2 PREPAID. 


CONTENTS: 


ENERAL AD eerrer Ne What to Ad- 
ve ¢ Advice to about 75 
rent ‘Trades ; Cao sadn ASvertetag ; ; Cir- 


Piston and Rates ; : ring Advertisements ; 
riting Puffs, with over 1 
Advertisi 





> pean es ; Out-of 
nting, with specimens of 

mercial and  cdosclonnt Forms ; The Sizes 
‘of pe; , Phot», steel, and EF Gepner ain- 
is “og Lithography; Novel Methods of 


usiness Quotations ; a liday 

rising ; Window Dressing and Sto 
Sample Advertisements, illustrating 
any. Beyles of of Bewepaver Advertising ; Dic- 
ob a Terms. Sent on receipt of 
THE CLEVELAND PRIN’G & PUBL’G CO., 
Cor. St. Clair and Wood Streets, 
Cleveland, O. 


FREIGHT AND PASSENGER 


ELEVATORS 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


J AMES FP. WITHEROW. 
Engineer and Contractor, 


Lewis we 8: soll Peeneg-atngg aia Pa.. 
gent for 


Whitwell Fire-Brick Stores and Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 


Spegially s panoed for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stampin 
Will contract to completely erect, equip and place in operation ia 
a Thitwell stoves, steel plant s as ve. As I manufacture at my own 
a>, eve’ appe to blast furnace and steel works construction 
can guarantee promptness and satisfaction 


Sharon Boiler Works, 


(Limited) 


SHARON. PA. 





81 









| HUGHES STEAM PUMP CO. 


MACHINISTS 


and Manufacturers of 


Steam Pumps. 
Hydraulic Presses, 







bw Wiuenes ) As 


And General 
| Machinery. 


Tait 


stone ore 
Elm, cor. Washington Street. CLEVELAND. 0 





LECT ROTYPE 





Bead NCRAVING CO. 





WELLINGTON 


Belt Holder. 


Recently Improved. 


vi Yr Better than Loose Pul- 

=e leys. 

Shifts Beit from Driving 
Pulley. 

Belt stops when eg | atses and lies slack 


until machine starts. male. cheap, easily 
a Sent on approv: a housands in use. 
ress 


W. RR. SANTLEY & CO., 
Wellineton. Ohio. 

















The Lane & Bodley Co. 


Manufacturers of 


Y AUTOMATIC CODOFF ENGINES 


from heavy patterns and of unex- 
poi? ge workmanship. 


STEEL BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 


tHe LANE BODLEY 00., 
Nos. 1 to 25 John Stree rst 
OINCINNATL © 


BUNDY RADIATORS 


Steam and Hot Water, 


10,000 pleased parties using an 
aggregate of over 12,500,000 
square feet of Bundy Radiators 
attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a 
favor if you will write to the 
parties for their opinion. 





Send for catalogue with new designs 
of ARABESQUE Radiators for ORI- 
ENTAL, MOORISH and other Queen 
Anne rooms. 


x A. Griffing Iron Company, 
673 Communipaw Ave., Jersey City, N. J. 


NILES BOILER WORKS, 


MANUFACTURERS 


STrEeAM BOLE Es, 
Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 














Corpespondence solicited. 
REEVES BROS., Props., 


NILES, Trumbull o., O. 


Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write fer Circulars, Etc. 


COLUMBIA INJECTOR CO., CLEVELAND, 0. 





THe  Hartow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 
Steam Pumps, Electrical and 
other Machinery. 
MAXIMUM ECONOMY IN OlL. 
MARKED ECONOMY IN FUEL. 

Not dependent upon or 
operated by Steam 
Pressure, Condensa- 

tion or Gravity. 
Not affected by chan- 
ges of temperature. 












o 
BEING operated by 
some moving por- 
tion of the engine or 
machine to be lubri- 
cated, the ‘* Hariow 
Lubricator’ starts 
and stops with the = . 
engine or machine . 
being lubricated, without requiring the slightest atten- 
tion from the engineer or operator, always delivering the 
oil in any amount from a drop to a constant stream. 
The cup can be filled at any moment while the engine 
or machine being lubricated is in operation, without 
causing any leakage either of oil or steam. 


Harlow Lubricator Mfg. Co, 20STQN: Mass. 














J. M. Allen, Pres. 


J. B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen. Agent. 
246 Superior St., 
CLEVELAND, O, 

C. A. BURWELL, 


9 Chief [nspector. 





Ww. B. Franklin, V. Pre 
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THE EDISON MAGNETIC SEPARATOR. 





After a series of experiments conducted over a con- 
siderable period, T. A. Edison has developed the mag- 
netic separator invented by him into a practical ma- 
chine. The principle upon which it is based is 
extremely simple, consisting, as it does, of deflecting 
by a powerful magnet those particles in a mixture of 
ore and gangue which are magnetic in their fall by its 
field. The quartz or other gangue falling by the magnet 
are not affected by its attraction. The particles of mag- 
netite or of magnetic oxide are diverted from the verti- 
cal sufficiently to reach the floor at a point considerable 
removed from that which they would attain in a free 
fall. Given, then, a thin sheet of ore dropping by a 
broad magnet, the gangue accumulates 
immediately below theorificefrom which : 
the sheet fell, while the magnetic part- 
icles of the ore will be found separated 
from it. The accompanying engraving, 
from a photograph of the machine now 
in place at Edison’s Jaboratory, at 
Llewellyn Park, N. J., will clearly show 
how this principle has been carried out. 
We may state, however, that since the 
photograph was taken, a number of 
minor changes have been made without 








Champlain district, and from the Croton mines in Put- 
nam County, N. Y. The results of the separation have 
not been checked in every case by chemical analysis, 
and in some instances the latter is not completed. We 


are in a position, through the courtesy of John Birkin- | Iro 


bine, of Philadelphia, consulting engineer of T. A. 
Edison, to place the following data before the readers of 
the Iron TRADE REVIEW. 

Witherbees, Sherman & Co., of Port Henry, N. Y., 
have had a number of separations made of two classes 
of ore which their mines produce—viz., the “New Bed 
Lean” and the “Old Bed Ore.” 

The former is within the Bessemer limit as to phos- 
phorous, but it is a part of the material mined with the 
richer ore of the vein. The object of the separation 


ih : ll sine 





affecting the general design. The ore 
which is first crushed and screened 
(this part of the apparatus not being 
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shown in our engraving) is delivered 
by a bucket elevator into the hopper, 
shown in partia ourengraving. Inthe 
bottom of this hopper is a long slit, 
which can be closed by a sharp-edged 
casting, balanced by the counterweight 
shown. Below the hopper is mounted 
the magnet, a casting weighing 3 tons 
in this case, around which are wrapped 
a series of coilsof wire. To regulate the 
power of the magnet, the arrangement 
provided is shown, by which any de- 
sired number of the coils can be 
arranged in multiple arc or in series. 

In the apparatus as now modified, 
this arrangement is put out of the way, 
being mounted on the top of the magnet 
instead of at the side. A dynamo fur- 
nishes a current of 25 to 30 amperes and 
110 volts. Since our evgraving was 
made a hand-wheel and screw have 
been added to move the magnet forward 
or backward, as needed, scales being 
provided to record. its exact position. 
In order to separate more sharply the 
gangue from the ore as it accumulates 
on either side of the projection to the 
floor of the line of the slot in the hopper, 
a slender, movable partition is placed in 
position on the floor. 
within which those particles collect which are only very 
slightly deflected particles of gangue, to which a minute 
speck of magnetite may adhere. In order to collect this 
material separately, the partition is made in the form of 
a narrow box, which has been facetiously termed the 
“mugwump.” Lately a scale has been attached to the 
floor and to the wall, in order to facilitate the recording 
of the exact position of the“ mugwump.” Immediately 
above the magnet is a pipe with a series of perforations, 
through which jets of air, supplied by a fan, can be pro- 
jected against the following sheet of material to be con- 
centrated should it be considered desirable to remove the 
dust from the ore. 

Experiments have been made on various ores with the 
Edison separator. Among those treated being ores from 





Now, there exists a narrow zone | 
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THE EDISON MAGNETIC SEPARATOR. 


would be to remove the silica, which is present in so 
large a quantity as to prevent the advantageous ship- 
ment of the ore to the furnaces. The following analyses 
show that the result is satisfac tory, so far as the quality 
is concerned . 


SEPARATION OF NEW BED LEAN ORE, PORT HENRY. 


Concen- 
Crude ore. trates. Tailings. 
A. . Crashed to =) free... 53.20 69 90 7.67 
eR ae 003 0.01 0.08 

B. ™C Call to ib} — Tai. - 1 70.00 7 

Me eanisbocerebesi | 0.025 0.018 0.41 
GC. Abote” Wi TreB eee... .. 52. 66.80 18.7 

SGD: isa hevinvinih i, > “SRP 0.032 0013 0.085 


The Old Bed ore is rich in iron, but it is also high in 
phosphorus, and the experiments were made to deter- 
mine to what extent the phosphorus can be removed 
by magnetic separation, that element being present in 


the Port Henry and Chateaugay mines, of the Lake! the ore in the form of crystals of apatite. 








(A ne ieee 
OAUMWANUAE BALI ae 3 


- 


SEPARATION OF OLD BED ORE, PORT HENRY. 


Concen- 
Crude ore. trates. Tailings. 

NE Ee, (it ee Picea Re rate ae 59.5 69.15 7.10 
Phosphorus Safesds-cinstabyn<coned, SAE 0.41 11.06 
y 70.90 92 
0.18 cy 

1.20 
0.31 i rd 





It will be observed that while a considerable propor- 
tion of the phosphorus has been eliminated it is still 
above the Bessemer limit. When it is considered -how 
quickly a few stray crystals of apatite will affect the 
result, the delicacy of the operation of removing the 
phosporus will be appreciated. 


The following result was obtained in a test of ore from 
the waste dump of the Croton mine, Putnam Co., N. Y.: 
SEPARATION OF CROTON ORE. 


Crude ore. Concentrates. Tailings. 


pe Bae 37.97 64.72 11.04 
Phosphorus... 0.38 0.10 0.97 


So far as we know the tests thus far 
have not been carried out by weighing 
concentrates and tailings produced by 
running through large quantities. It 
may be well, however, to call attention 
to the fact that a high percentage of iron 
in the tailings does not imply a heavy 
loss of metal. A simple computation 
will prove this. Thus, in the case of 
sample A, of Port Henry, New Bed 
Lean, if there were no waste, the loss 
of iron represented by tailings carrying 
7.67 per cent. would be only 3.86 pounds 
in 100 pounds of the metal contained in 
the original ore. 

Mr. Edison has not, however, confined 
himself to magnetites. He has experi- 
mented with roasting non-magnetic ores, 
in order to first convert its oxide into 
the magnetic oxide, and then puttiog 
it through his machine. The possi- 
bilties of handling titaniferous ores 
have also been taken into consideration. 
One of his machines is now being pnt 
up in Michigan, and others have been 
ordered. 





_—_ 





The Rusting of Iron. 

Mr. Crum Brown explains in the fol- 
lowing manner the chemical reactions 
which produce iron rust: When a drop 
of rain falls upon the smooth and pol- 
ished surface of a piece of iron, the 
water changes color and a non-adherent 
brownish-red precipitate is formed. 
Water free from oxygen and carbonic 
acid does not produce any effect upon 
iron atordinary temperatures. Athigh 
temperatures water or steam oxidizes 
iron rapidly to the state of ferric oxide, 
Fe,0,. This oxide forms an adherent 
coating, and the action ceases until the coating is re- 
moved, 

Gaseous oxygen at ordinary temperatures does 
not affect iron, but when heated its action is the same 
as that of steam. Carbonic oxide, at ordinary tempera. 
tures, does not act upon iron, but at high temperatures 
it is reduced to carbonic acid, and the iron is oxidized. 
Water which contains oxygen alone produces no action 
upon iron. A piece of iron can be preserved indefinitely 
in lime water, if carbonic acid cannot be produced. 
Water charged with carbonic acid, and free from oxy- 
gen, dissolves iron into a bicarbonate, setting free the 
hydrogen. The preeence of oxygen oxidizes this bicar- 
bonate, and ferric oxide is precipitated. The carbonic 
acid set free can again act upon the metal, and an 
addition of oxygen will dissolve the bicarbonate thus 





| formed. 
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A FORMULA FOR ASCERTAINING THE COST 
OF STOVES. 


‘Some time since the National Association of Stove 
Manufacturers, through a committee appointed for the 
purpose, undertook to prepare a system of recording 
costs in a stove foundry that would be universally ap- 
plicable in the trade, the idea being to secure uniformity 
in this regard among the numerous concerns devoted to 
thisindustry. The results of the committee’s work were 
laid before the national convention of the association, 
which assembled in Chicago last week. 

In the fabrication of stoves there are two classes of 
expenses: First, those costs of iabor and material which, 
differing for each stove, are definite for that stove and 
applicable to it only. Second, those which are not trace- 
able to any particular stove, but, being indispensable to 
foundry operation, are necessarily diffused in certain re- 
lations over the whole product. The first we will term 
“Absolute” costs, the second “ Diffused ’’ costs. 

There are so many contingencies and complexities in 
foundry operation that the details of expenditure upon 
each individual stove cannot be accurately known; some 
must be estimated; and the most reliable estimate of 
what that expenditure amounts to is the average outlay 
for -imilar purposes during the immediately preceding 
term of one, two or three years. This is ascertained 
from the Ledger, the only reliable authority. 

It is requisite for-the purposes of this formula that 
there should be systematically kept a series of accounts, 
either in the Ledger proper or iu a subsidiary Ledger, 
which shall include every item of expense properly 
chargeable to cost of both production and distribution. 
The accounts recommended are: 

FIRST CLASS OR ABSOLUTE COSTS. 

Pig Iron and Bought Scrap. Nickeling. 
Molding. Japanning and Bronzing. 
Mounting. Mounting Materials. 
Edge Polishing. Tin Shop. Crating. 

SECOND CLASS OR DIFFUSED COSTS. 
Manufacturing Labor. Insurance and Taxes. 
Manufacturing Supplies. Broken Castings. 
Manufacturing Expense. General Expenses. 


Engine and Machinery. Office. 
Cartage and Stable Exp’s. Salesmen. 
Patterns. - Advertising. 
General Management. Shipping. 
Light. Bad Debts. 


Real Estate. Deduction and Allowanc’s. 
Interest, Disc’t and Rents. Miscel’s Selling Expense. 

The names of these accounts will, as a rule, explain 
their purpose, but the following notes may prevent 
errors: 


NicKkE.Linc—Into this account should be charged the Labor and 
Materials used in polishing, plating and wrapping the work, and 
a proper proportion of the cost of Engine and Machinery, Water 
and Steanf. 

MOUNTING Bolts, Screws, 
Knobs, Hinge Pins, Turnkeys, Rivets, W ashers, Stove Bricks, 
Plaster, Mica, Tile, Jewels, Enameled Reservoirs, etc. 

MaNUFACTURING Lasor—Contains the cost of all Jabor for 
Cupola and Molding Shop (except smeiding);. the labor of Clean- 
ers, Carpenters, Blacksmiths,; the labor in Mounting Shop 
(except mounters and polishers), the miscellaneous labor and 
Superintendence. 

ManvracturtsG SuppLies—Covers the cost of Fuel for quecla 
and heating, © upols supplies of all kinds. Molding Sand, Too's, 
Facing Lumber, ils, Serews, Emery Wheels, Wire, Putty and 
all miscellaneous supplies used through the foundry and not 
enumerated herein nor included in some other account. 

EnGIng anD Macutngeay—Includes the cost of Fuel for the 
Engine, Labor, Supplies, including Belting and Repairs. 

CARTING AND STABLE Expsnse—Should be charged with the 
cost of hired teams as well as those belonging to the manufact- 
urer. 

MANUFACTURING: ExprnsEs—AlIl the items which are for 
neither labor nor material come under this head. 

GENERAL ManaGemMENT—Should contain a just and reasonable 
charge for the services of every individual participating in the 
general conduct of the business, whether as an officer of a corpor- 
ation or asa pertner in a private firm. 

InteREst, Discount aND Rents—In addition to rent paid or 
interest and discount on amounts borrowed, we recommend that 
interest on such capital as is actually invested in the business, 
should be charged against this acceunt as a legitimate item of 
cos 

Broxen Castincs—The castings broken in every part of the 
works or in shipping, should be weighed daily and charged to this 
account, which is a highly important factor in the cost of produc- 
ing stoves 


MateERtaALsS—Embraces all Rods, 


At the commencement of the fiscal year, the Ledger 
accounts having been each charged with its own portion 
of the stock of goods on hand, as shown by the inventory, 
all the expense occurred during the year of whatever 
nature should be charged to some one of the accounts. 

At the close of the year the accounts should be cred- 
ited each its portion of the goods on hand, and the bal- 
ances of all the accounts aggregated will give the entire 
and complete cost for the year. 

Every firm of Stove Founders exercises the distinct 
functions of Manufacturer and Merchant. Costs may be 
separated into two classes corresponding with these 
functions—namely, those incurred in production 
and those incurred in distribution. The “ Absolute” 
costs relate exclusively to production, the “ Diffused” 
costs to both production and distribution. 


We will sep- 





arate the latter into two schedules and call the first 
“General Manufacturing Expense” and the second 
“ Distributive Expense,’ each of which will embrace as 
follows : 
SCHEDULE NO. 1, GENERAL MANUFACTURING EXPENSE. 
The whole of Manufacturing Labor. 
The whole of Manufacturing Supplies. 
The whole of Manufacturing Expense. 
The whole of Engine and Machinery. 
The whole of Patterns. 
The whole of Real Estate. 
The whole of Insurance and Taxes. 
50 per cent. of Cartage and Stable Expenses. 
90 per cent. of Broken Castings. 
50 percent. of General Management. 
60 per cent. of Light. 
674 per cent. of Interest and Rents. 
60 per cent. of General Expense. 
25 per cent. of Office Expense. 
SCHEDULE NO, 2, DISTRIBUTIVE EXPENSE. 
The whole of Shipping. 
The whole of Salesmen. 
The whole of Advertising. 
The whole of Bad Debts. 
The whole of Deductions and allowances. 
The whole of Miscellaneous Selling Expense. 
50 per cent. of Cartage and Stable Expense. 
10 per cent. of Broken Castings. 
40 per cent. of Light. 
323 per cent. of Interest and Rents. 
50 per cent. of General Management. 
40 per cent. of General Expense. 
75 per cent. of Office Expense 


Now, in formulating the cost for any year, if to the 
total of the “ Absolute” cost we add the “ Diffused” 
cost of production or “General Manufacturing Expense,” 
we obtain the manutacturing cost of the product when 
piled in the warehouse ready for shipping, and if to 
this gain we add the “ Distributive Expense,” we get the 
total cost of the goods when sold and paid for. 

After ascertaining the percentage of the General Man- 
utacturing Expense upon the Absolute cost, and the 
percentage of Distributive Expense to the whole manu- 
facturing cost of the preceding year, by the use of the 
formula below, we are ready to ascertain the present 
cost of an individual stove, knowing definicely the abso- 
lute expenses and basing upon the experience of past 
results the ditened expenans : 
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- Coat Formula. 


~The first item is that of Pig Iron. Having ascer- 
tained the average weight of the stove, knowing the 
present cost of iron in the yard, we insert the proper 
charge, using the price of a gross ton of pig iron as the 
rate for a net ton of castings, on the ground that the 
gross ton will, on the average, yield the net ton. The 
cost of Molding, Mounting and Nickeling, which is also 
accurately known, is then added. Now, inasmuch as in 
every foundry there are always necessarily some extras 
to these three items which make the actual larger than 
the apparent cost (in molding because of day hands, 
allowances for various causes, pilfering, etc. ; in mount- 


ing because of repairing broken stoves, changing stoves, 
setting up trial stoves, extra work on samples, etc.), 
your committee recommends that those firms who have 
not definite knowledge of these extras add for them 5. 
per cent. to the apparent cost, that being a fair average 
for the whole trade. Proceeding, we add the cost of 
edge polishing, japanning, and of the rods, bolts, screws, 
turnkeys and other mounting material and tin-shop sup- 
plies, and such ornaments and other appurtenances as 
are used in the individual stove. To these items also, 
in order to attain approximate accuracy, we must add 
extras for waste and breakage (for there is always waste 
to bolts, screws, rivets, mica, jewels; and breakage and 
waste to bricks, reservoirs, tile, eic.) ; and your commit- 
tee recommends in the absence of definite knowledge 
an addition of 2 per cent. of their total asa fair average. 
The aggregate of these figures will give the present 
“* Absolute”’ cost of the stove. Now, using the percent- 
age of last year’s “ General Manufacturing Expense,” or 
of the average of the preceding two years (as the term 
may be determined) as the present rate, and adding to 
the “ Absolute”’ cost the resultant figures, we shall exhi- 
bit the present manufacturing cost as near as it is possi- 
ble todo so. By adding to the Manufacturing cost as 
found, the “ Distributive Expense” at last year’s per- 
centage, we get as nearly as possible the present cost of 
the stove when paid for. 

The Ledger accounts as given here may be subdivided 
to any extent desired without injury to the operation of 
the forraula, provided that the subdivisions be treated 
just as the original accounts are; for instance: Mount- 
ing Material may be divided into 
Rods, Bolts and Screws. Knobs, Hinge Pins. 

Stove Bricks. Turnkeys. 
Mica. Tile, &c. 

The Manufacturing Labor account may be divided 
into 
Cupola Labor. Molding Shop Labor. 
Cleaning Room Labor. Mounting Shop Labor. 

Superintendence, &c. 

Manufacturing Supplies can be divided into 


Fuel. Cupola Supplies. 
Molding Sand. Tools. 

Facing. Emery Wheels. 
Mounting Shop Supplies, Putty, &. 


The knowledge of the details of the business, the op- 
portunities for periodical comparison and the resulting 
possibilities of economical changes will, in a degree, be 
proportionate to the number of subdivisions. 


It should be noted that in order to use this formula, 
or, indeed, any formula based upon actual results instead 
of mere estimates, one whole year’s preliminary book- 
keeping is necessary. If, therefore, any manufacturer 
wish to use this formula in 1890 he must commence to 
keep his Ledger accounts on the Ist of January, 1889. 
To use in 1889 he must take the trouble to separate the 
different classes of costs for 1888, unless he has so kept 
his books that they are already separate. 

The proportions of the cost of such of the “ Diffused ” 
expenses as Cartage, Broken Castings, General Manage- 
ment, Light, Interest and Rents, Office and General 
Management, which can be properly divided between 
production and distribution, will vary in the case of each 
manufacturer, and the Committee do not wish to be un- 
derstood as laying down the arbitrary rule that the divi- 
sion shall be made as given here. They have simply 
given what they believe to be a fair average, and expect 
that every stove founder will use his own judgment and 
make such an apportionment as will be applicable to his 
own circumstances. 

There are two other accounts which it is highly neces- 
sary should be kept in the Ledger ; they are for 

Cash Discounts. 
Freight Allowances. 

As a large number of manufacturers do not consider 
either of these properly a part of the cost of manufac. 
turing or distributing, but a reduction from the stated 
selling price, they are not embraced by the formula. 








Open-Hearth Steel at Pittsburgh. 

Pittsburgh steel manufacturers have supplied open. 
hearth steel for nearly all of the war ships and cruisers 
constructed since 1887 and still in the course of con- 
struction. Within a period of less than two years they 
have supplied over 10,000 tons of finished material at 
an estimated cost of more than $1,200,000.—[ American 
Manufacturer. 








cilities 
ENGLIsH swordmakers recently refused to work for 





10 cents per hour, the scale that Germans accept. The 
{ former want 15 cents, 
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IMPORTANT ANNOUNCEMENT. 

So well pleased have the publishers of Tezas Siftings 
been with the results of their clubbing arrangement with 
the Iron TRADE Review, that they have extended the 
time of their offer to March 31. By sendirg $3.00 to the 
Cleveland Printing & Publishing Co., Cleveland, O., 
old and new subscribers will receive both the REVIEW 
and Siftings for one year. No one should fail to take 
advantage of this opportunity. 














BOOMS AND BONUSES. 

Within the past few years a very common practice 
has grown up for residents of towns to subscribe to a 
fund out of which donations and bonuses may be offered 
to secure the location of new manufacturing establish- 
ments, or the removal of old ones, the expectation being 
that they will be repaid by the increased volume of busi- 
ness, and by the enhanced value of land and lots. The 
custom, good or bad, has become so general and appar- 
ently fixed; that it seems worth while to point out some 
existing abuses. Such offers of bonus are often made by 
parties who have no clear conception of what they may 
reasonably expect in return, and are accepted by manu- 
facturers who, for the sake of a little promised ready 
money, are apt to make an unfortunate location, and in 
this way either or both of the parties are often deceived 
in the results. Very often a manufacturer may find that 
even an apparently large bonus is of comparatively smal! 
consequence in a permanent business, and is by no 
means an offset to certain disadvantages peculiar to the 
locality. It is a good deal like marrying a woman with 
a big dowry. It is not necessarily an objection, but with 
it in sight, things of vastly greater consequence are 
likely to be forgotten. 


* 
* *# 


The practice of offering bonuses often has another 
injurious effect by making manufacturers dissatisfied 
and uneasy. They easily persuade themselves that they 
are shabbily treated or unfortunately located in their 
own town. If they go abroad, they receive an amount 
of attention, courtesy, carriage rides, banquets and the 
like, which may turn their heads, and which, 
when contrasted with home indifference, gives 
them such exaggerated ideas, that they are scarcely 
capable of candid investigation or sober judgment; and 
forget, though there is frosted cake and champagne 


to-day, hash and liver may be the diet of the future. 


* 
%* 


In the lately prevalent fever of real estate speculation, 
there has been thousands of instances of attempts more 
or less successful, to make big cities out of villages by 
the process known as “ booming,” and in so doing, some 
such ambitious towns have made very extravagant bids 
to attract the manufactoring interest. A manufacturer 
who is looking for a new location, should§be on his guard 
against extravagant offers. They may have a “string” 





attached to them, or they may be made by irresponsible 
parties. Especially must he beware of such parties as 
have no actual interest in land, except such small pay- 
ment as gives them temporary control and the privilege 
of purchase, and have very likely no bona fide intention 
or ability to actually complete the purchase, unless the 
land in the meantime rapidly increases in value, either 
from natural causes or as the fruition of their schemes 
and efforts. Such adventurers are very apt to prepare 
a very alluring bait for the unwary manufacturer. They 
will promise almost anything he asks, and after he is 
once located and the shop in operation—well, they have 
got the factory and it cannot get away very easily, and 
possibly it may suit their purpose to pay the bonus, if 
they can raise the money. 


* 
* # 


But the people who make big promiies and perform 
very little are not all real estate sharks, or “prominent 
citizens.” The demand for real factories has been so 
great as to create a host of mushroom or imitation ones. 
They may have either a factory they are willing to move 
and enlarge, or something wholly new; the main thing 
is they are willing to goanywhere and promise anything 
fora bonus. Their plan is to put up flimsy buildings, 
fill them with cheap machinery, all purchased on credit, 
and set a great many men at work at something, it little 
matters what, so long as it makes a show, until the bonus 
is collected, when the employers disappear and the con- 
cern collapses, owing usually large sums of money, 
which the community loses in addition to the bonus, 
while the schemers move on to find more gullible people 
who will give them a new bonus to put their “immense 
establishment” into operation again. Sometimes such 
bogus concerns ally themselves with real estate sharks 
and thus form a combination of a truly dangerous char- 
acter, and whose methods are scarcely more respectable 
than bunco steering or grand larceny. There may be 
good places to buy corner lots, but not here. 

* 
* * 

These evils and abuses are real; nearly every reader 
may recall some instance, and he will not always have to 
go far to find them. It is a subject which deserves 
attention, as if there is not a reform the whole system 
of booms and bonuses will fall into bad repute. 








WHERE OUR SEWING MACHINES GO. 
During 1888 the United States exported over $2,000,- 
000 worth of sewing machines to foreign countries, a 
slight falling off from 1887. The countries to which 
they were sent are as follows: 










1888. 1887. 

Great Britain and Ireland....... $687,582 $958 069 
EE OLLIE TEER NOAA 364,871 330,536 
I sao as a eal Goan ctamuanectene 64,762 95,337 
Other countries in Europe.......ccccseceeeeeeeeeeeee 54,301 17,2 8 
British North America ...........ccccceseces sseseessccee 90,305 99,317 
OS OSU i IE. Re 16 :,773 136,896 
Central States and British Honduras. 75,5'9 63,044 
i eo eee 67,364 39,618 
Argentine Kepublic... 96 759 106,274 
| "| Sees 52,849 48,085 
United States of Colombia ...cccocesscccssssecccsceeees 69 677 40,390 
Other countries ia South America...............06 115,651 103,476 
British Possessions 1n Australia ............s0000- 158,441 123,194 
Other countries in Asia and Uceanica..... ....... 20,564 34.823 
eRe MINIEIIEON, ccpunsse sanntsnaciinsne+sciesbeebibaeaceconsne 12,645 11,070 

ME. cicsitessives shade toaatenis veeicocaainad $2,092,033 $2,307,357 


In connection with the above it is worth recording 
that our exports of steam engines and other machinery 
in 1888 aggregated $7,626,396 in value, as against 
$5,688,700 in 1887, an increase of 35 per cent. 








IRON IMPORTS DECREASED ONE-HALF. 

The official statement of iron and steel products im- 
ported into the United States during the year ended 
December 31, 1888, shows a remarkable falling off, 
amounting upwards of 50 per cent. in some of the most 
important articles. Cotton and tinplate alone cut any 
figure in point of increase, and it is a noteworthy fact that 
neither of those commodities is adequately protected at 
present. But let the following condensed table, covering 
the principal items, tell its own story : 








Decrease 

1888. 1887. per cent. 
Tron OF e@....csee . 586,756 1,191,301 53 
Pig iron PS 196.892 467,522 58 
Bar iron, th .++ 71,108,329 81,130,489 12 
Steel rails........... wise 60.939 137, 55 
GOROM BEEN, TDG..0cccciscenconcccces 67,883,991 48 552,382 #25 
Steel ingots, etc.. thi............232,258,8°0 695 635,220 69 
‘Linplates, etce., Ibs ......... ..... 667," 31,988 635,792,7 *5 
Wire rods, ete., tbs...............228,060,188 334,584,985 30 





*Increase. 
The total value of all imported articles of iron and 
steel (not including iron ore) in 1888 was $42,300,377 as 


>| Hocking Valley, are very valuable. 





- 


against $56,420,607, a decrease of 25 percent. Our 
exports of iron and steel products during the same 
period were value at $179,078, compared with $149,348 
for 1887. 








HOW THE PIG IRON SCHEME TAKES. 

Comments on the pig iron storage scheme continue to 
come in from all quarters, now that it has been fairly 
placed before the country. The Jron Age rather in- 
clines to an opposition view, saying in the course of a 
long article: “For some time to come the accumula- 
tion of pig iron through the operations of the warrant 
system would be without any danger to the American 
iron trade. It would benefit it by allowing of contin- 
uous and steady work, even during a depression, and 
would thus afford some relief. But, if history repeats 
itself, and the experience of Scotland has any value asa 
guide to us, a point would be reached when the accu- 
mulations would be unnecessarily large and might be- 
come a serious burden and a menace to the trade.” 

The New York Zribune quotes Mr. B. G. Clarke, of 
the Thomas Iron Company, as strongly opposed to the 
scheme. It also attributes to Mr. George H. Hull, the 
projector and president of the American Pig Iron 
Storage Company, the remark that the object of the 
movement was to encourage speculation. The American 
Manufacturer, the Philadelphia Record, and the National 
Labor Tribune have a similar understanding. The view 
taken by the Baltimore Sun is as follows: “In its first 
aspect, as simply a pig iron storage company, to facili- 
tate the business of making pig iron and of raising 
money on the stock of iron in storage, the project seems 
to be a good one ; but if, as it is said to be, it is merely 
the preliminary step toward its expansion into a gigan- 
tic pig iron trust under another name, and that the 
ultimate object of the promoters of the company is to 
get the entire stock of pig iron and, later on, all the 
producers of pig iron under their control, the power it 
would acquire through our protective tariff to regulate 
production and to raise prices to the highest point that 
would shut out foreign iron can be readily conceived.” 

Certainly the movements of a company so strongly 
backed and with such tremendous possibilities within 
its reach will be watched with the keenest interest by 
the American public. 








BAD TIMES IN THE HOCKING VALLEY. 

The failure of the Ohio and Western Coal and Irou 
Company, the past week, was a bad one for the Hocking 
Valley. The bond of the assignee, General James A. 
Hall, was fixed at $25,0(0, to cover the personal prop- 


~|erty to be handled. The real estate and furnaces of the 


company, at Floodwood, Shawnee and Monday, in the 
The real estate, 
which includes 3,400 acres of coal lands, is mortgaged to 
the extent of $2,000,000. 

The shutting down of the Ohio and Western Coal 
and Iron Company will throw from 600 to 700 men out 
of employment. One of the worst features of the case 
is the fact that the outlook for the speedy adjustment of 
the Ohio and Westernu’s affairs isnot good. The creditors, 
who will levy by writs, will more than exhaust all of the 
personal property. A strange fatality has been con- 
nected with the property out of which the Ohio and 
Western grew. 








Tue Emma Furnace, of the Union Rolling Mill Co., 
Cleveland, is being blown out for extensive repairs, but 
the company has a sufficient quantity of pig iron on 
hand to supply its trade, until such time as it shall 
be im blast again. 





Tue Albany Journal: “The stove manufacturers of 
this city have been gradually having more of their stoves 
made by contract in Western States, until now many of 
the largest foundries in the city are closed wholly or in 
part, hundreds of skillful workmen are idle about the 
streets, and the threatening loss of its stove industry 
stares the city in the face.” Iron is cheaper in the 
West, and in some places wages are lower. 

ecenpasibastiietniesnatialiidasans 


In Europe stoves are made and marked “ American,” 


and shipped to all Northern countries on that conti- 
nent. 
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FOUR THOUSAND YEARS. 


RS EE. 
BY PROF. J. F. ELSOM. 
Written for the Iron Trapg Review. 
[Continued.] 

When Rome was in the zenith of her glory and power, 
before a Cataline attempted the overthrow of her liber- 
ties, her manufacturing interests and skilled artisans 
would compare favorably with ours. Though not my 
purpose to belittle the land of my adoption, and do hom- 
age to Rome and her public works, tracing their devel- 
opment through succeeding governors and senators to 
“ Merrie England,” the land of my nativity, neverthe- 
less, the public works as seen in Rome during her 
palmy days, reached America via England, and those 
who have examined carefully this antiquated Rome, 
see her public works extending via England, to our 
day, hence: 

Laugh at her strutting aristocracy, if we like. 
Pity her starving pageantry as much as we will, 
Scoff at her treatment, Patrick, Timothy and Mike, 
Kngland, my England. is dear old England still. 
The monuments and sphinx are hoary with age, and 
have no interest to Americans and artisans only »n so far 
as they exite our admiration, I might say envy, for the 
skill and power, often unknown, used in their erection. 
The public works of Rome are much nearer to us in point 
of interest, and we artisans of to-day can easily pass 
judgment upon them, for we know something of their 
methods of construction. 


For a long time Rome stood at the head of the list as’ 


the homeof conquerors; the then civilized world trembled 
at her power, and her capital on the Tiber was decor- 
ated with all the treasures of subjugated lands, and 
trophies of vanquished foes, but while their warriors 
were fighting the battles, the artisans were making 
implements, not only of warfare, but for tilling the soil 
and improving the appearance and sanitary condition of 
the cities. 

Wars are fearful to contemplate, but horrible as they 
are, the immediate consequences are often an indirect 
benefit to humanity. During those long years of bloody 
wars between the Grecians and Romans, America and 
Europe, and even as late as the lamented Rebellion of 
our own country, war incited the spirit of invention. 
Who would think of battering-rams, engines of defense, 
torpedo boats, mammoth guns and the like, without 
wars? The most able philosophers and mathematicians 
and artisans, in the days of war, devote their energies 
to the services of war, and thousands otherwise doomed 
to obscurity or mental paralysis, awake from their 
lethargy, work with their might, and die in glory and 
renown. The great Archimedes amounted to but little 
as an artisan until he made that catapult and used it in 
the defense of his native city, Syracuse, against the 
Roman invaders, and, though he fell in that battle, dear 
to the memory of all, Archimedes’ name occupies a high 
position in history; but for that battle it would have been 
buried in obliquity inacaverndugwideanddeep. Inthe 
wars of modern times, aye, even in the memory of many 
not old and gray, people before unknown, have risen to the 
front, not only as warriors, but artisans; skilled mechanics 
and engineers vied with each other in the construction 
of deadly fire-arms, implements of destruction, and how 
to render futile and impotent those in the possession of 
the enemy. See, for a moment, the vast improvement in 
the velocity aad impenetrability of ships of war; have not 
those improvements made by the demands of our navy 
in the time of war been still farther carried out and 
elaborated in our merchant marine? Feats of mechani- 
cal ingenuity, born in war, develop in the time of peace. 

Again, in those old days when commerce and traffic 
gave little, if any, impetus to the construction of roads 
and bridges, these were built by the soldiers for military 
purposes, aud actually serve as a promoter for peaceful 
traffic, not only in ancient Rome but in America as 
well. Wherever the legion made its way, arose, even in 
the mos! barbarous provinces, superb roads, the remains 
of which fill with astonishment the American visitor of 
to-day, and which “all lead to Rome.” 

Then look at the system of water works, many of 
which were begotten iu war; and while our modern cities 
were not supplied with water conduits until the century 
was well advanced, Rome possessed during the first cen- 
tury of its existence a system of water works thet could 
amply supply the wants of seven million people. Nine 
aqueducts carried it from the surrounding hills; later, 
five new ones were added to these ; and Rome of to-day 
requires but three to keep her citizens well supplied. 

About the ninth century there was an awful pause. 
A pall had fallen and hovered over civilization as it 
then was. Brains and muscles were seemingly paralyzed, 
culture stopped. Rome was dead. The prog- 








ress of the arts and sciences was strangled and 
suffocated when those barbarous hordes were 
let loose in Rome. They had no use for high- 
ways and bridges, but allowed blight to take every- 
thing; glory and honor waned and downward went 
everything, until ignorance, superstition, lassitude, envy, 
jealousy, and cowardice were throttled by the Arabs, 
the wise men of the desert, and these dire things died 
with the new birth of astronomy, mathematics, and cun. 
ning hands. My friends, this pall has threatened and 
does threaten this fair land of ours, and even with the 
boasted and marvelous development of the nineteenth 
century we have had ignorance, superstition, envy, etc., 
etc., planted on these shores and we have been asked to 
bow and follow on. Did we? No, we raised hemp, 
but we should keep a little patch continually growing, 
for not like the Arabians we did not kill them all at 
once. Pardon this digression, please. 

From the tenth to the fourteenth century and onward 
was inaugurated the great period of church building, 
during which were erected our superb cathedrals with 
their towers and domes that cast shadows far beyond, 
afterwards to be neglected and go to grand old ruins 
except, perhaps, in Italy, works serving to further the 
public weal. In Italy a superhuman effort was put 
forth, during the revival of the arts and sciences in the 
twelfth and thirteenth centuries, to enter largely once 
more on the construction of harbors and making canals 
of perpetual streams. In 1481 the first canal sluices 
were constructed, and Leonardo da Vinci, great also as 
a painter, was a prominent engineer, and he designed 





AN IMPOVED DRILL PRESS. 


all these sluice-yates which were the wonder and admi- 
ration of the civilized world. 

There seemed to he a great peculiarity of the scholars 
and artisans of this period. They appeared to have no 
specialists in those days, but when aman was nota 
civilian he was nearly everything else. Zelinski not 
only made astronomical charts, but the metal instru- 
ments he drew the lines with, and when this task was 
finished he worked in asmithshop. The chemist, or 
rather alchemist of that time, La Elsomeaux (no relative 
of mine, name too long) was considerable of a painter, 
made his own colors, planned roads and bridges, sug- 
gested methods of irrigating from the sea to make the 
desert bloom, invented an instrument of torture, a sort 
of thumb-screw, and many other things far removed 
from chemistry of our day, besides which he wasa 
domestic tyrant, murdered five wives by torture with 
his invention, demoralized people generally, eventually 
suiciding to escape from the efficacy of a drug he dis- 
covered. 

[To be continued.] 





An American machinist, who went to Japan to put 
up some machinery, says that the Japanese are excellent 
workmen and only too faithful copyists. One of them 
made a pulley pattern from a drawing, and to make sure 
of having it a solid pulley the draftsman made a waved 
line over the centre line in the drawing, to indicate, of 
course, that it was erased. What does the Japanese 
workman do but make a special saw to cut the pulley in 
two parts, exactly as indicated by the waved line. 
[The Engineer. 





LATER INDUSTRIAL NOTES. 


SE "a 

The Cuyahoga Manufacturing Company has been 
organized at Cleveland for the manufacture of burglar 
alarm knobs and window alarms. Its office is at No. 61 
Grand Arcade Building. 

Incorporated: The Combined Fence Machine Com- 
pany, Hamilton, O., capital stock, $5,000; Bowling 
Green Electric Light and Power Company, Bowling 
Green, O., capital stock, $10,000. 

Ashland can boast of a blast furnace doing most 
remarkable work. The Ashland Iron and Steel Com- 
pany’s Hinkle furnace produced 642 even tons of pig 
iron last week. We give below the work in days: 





The ores used were ali from the Gogebic range. 
Product nearly all number one and twoiron. Weare 
not furnished with the fuel record, but understand it is 
remarkably low. We doubt if any charcoal furnace in 
the world has ever produced a like amount of iron in 
the same number of days. The furnace is 12-foot bosh 
by 60 feet high.— [Ashland (Wis.) Press, Feb. 9. 

Work at the Cleveland Shipbuilding Co.’s yards is 
progressing steadily, large gangs of men being kept regu- 
larly at work on the two steel boats building for the 
Cleveland Iron Mining Co., and their machinery, etc., 
will be all ready as soon as the hulls are completed. 
Two boilers, measuring 11 feet 6 inches by 14 feet in 
length, and all the machinery, was forwarded to Quayle’s 
Sons’ shipyard for the new wooden boat now being built 
there.—The Globe Iron Works Co. have taken a con- 
tract to build a new steel propeller, dimensions 276 feet 
6 inches over all, 252 feet keel, 38 feet bean, and 23 feet 
moulded depth, for Ira H. Owen, of Chicago. This 
steamer is to be a duplicate of the steamer Ira H. Owen, 
launched by the Globe Iron Works Co., in July, 1887, 
and is to be completed by the first of August. In con- 
versation, Ira H. Owen was heard to remark that he 
wanted no better boat in point of speed and economy 
than the Ira H. Owen has proved herself to be, and it 
is safe to say that he will be entirely satisfied with her 
duplicate.—[Marine Record, Cleveland. 


— 


AN IMPROVED DRILL PRESS. 








Messrs. Huntington & Lunt, No. 13 Champlain street, 
Cleveland, have lately started in business for the manu- 
facture of drill presses, small lathes for iron turning, and 
hand crab winches. This last mentioned tool has never 
before been manufactured in this country, the supply 
having been brought here from England. 

The drill press we illustrate represents a 21}-inch 
swing, and is strong and well proportioned in all parts. 
It has a steel spindle. The travel of sleeve, 10 inches; 
rise and fall of table, 22 inches. The return is very 
quick. The manufacturers are placing these drills on 
the market, at a very low price, and guarantee general 
satisfaction. The weight of the drill press here repre- 
sented is 640 pounds, making it one of the most subetan- 
tial drill presses built in the country. This firm have 
a well fitted up shop, and have placed in same some of 
the best tools made, and are in splendid shape for busi- 
ness. Mr. Hugh Huntington, one of the members of 
the firm, is one of Cleveland’s most esteemed business 
men. Mr. Geo. Lunt, the other member, is a practical 
mechanic, having worked at the machine trade for a 
number of years. He personally oversees all work 
before leaving the shop. We call on dealers and manu- 
facturers throughout the country who may need any of 
the tools manufactured by this firm to write them for 
price lists and circular. 








Mr. L. L. Wu1r1ock, of Boston, is, along with other 
duties and respousibilities, the secretary and treasurer 
of the Brown & Sharpe Mutual Relief Association. 
This association was organized September 11, 1886, for 
the mutual relief of its members, in case of sickness or 
other infirmities which unfit them for their daily labor. 
The membership is divided into two classes, the first 
class consisting of those whose weekly pay is $8 or 
more, and the second class of those who receive less 
than $8 per week. Any person in the employ of the 
Brown & Sharpe Manufacturing Company is eligible 
for membership, and the payment for admission to the 
first class is 50 cents, and to the second class, 25 cents. 
The dues in the first class are 5 cents per week, and for 


the second class 2} cents per week. They are collected 
every four weeks. 
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COLUMBUS MACHINE CO., Columbus, O. 





——-MANUFACTURERS OF— 


Blast Furnace, Otatiouary, Porbatle aad Heist Nisam Enpines, 


Boilers, of all descriptions; Rolling Mills; Diop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power ; 
Boiler Makers’ Shears and Punches ; Shafting ; Couplings ; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all its branches, a specialty. 
Also HEAVY CASTINGS AND MACHINERY WORK. 
say>BLAST FURNACE ENGINES ON HAND. 





— 
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BASIC STEEL IN ALABAMA. 
Chattanooga Tradesman. 

A basic steel experiment is about to be made by a 
company composed of capitalists and practical men, 
near Birmingham. ‘The Tradesman hopes that this 
experiment may be a complete success ; but we must be 
allowed to regard it as simply an experiment, until 
the projectors prove that it is practicable, from the 
standpoint of the stockholder wanting a dividend on his 
investment. There are a great number of processes of 
dephosphorizing ores high in that ingredient, all of 
which do the work more or less thoroughly, but none 
has been so far tested in this country, in England, Ger- 
many or France, that can be safely pronounced com- 
mercially successful. It is true that the great works of 
Balkow, Vaugh & Co., England, near Stockton-on-Tees, 
have made large quantities of mild steel of good quality, 
after long and expensive trials of the Thomas-Gilchrist 
basic appliances, and making many improvements and 
additions to that process and the appliances used ; but 
one swallow don’t make a summer. An experienced 
English iron master who is thoroughly familiar with the 
operations at the mills referred to, expressed the opinion 
to the writer of this, that the company would have made 
more money had they used the Bessemer process, and 
left the experiments and their attendant outlays for 
some one else to make; and he said the manager of the 
works agreed in that opinion. The firm has had in use 
the basic process for nearly ten years; has got all the 
points of its use down fine; has greatly improved the 
original plans and workings; has ascertained to an 
almost infinitesimal fraction just the amount of phos- 

‘ phorus an ore should carry to be successfully manipu- 

. lated; their process is really their own and they have 
very thoroughly guarded its secrets. They have spent 
probably a quarter toa half million dollars to obtain 
the knowledge they possess ; and the probabilities favor 
the necessity of a like expenditure in Alabama or Ten- 
nessee before it can be said the project has passed the 
experimental stage and may be pronounced financially 
as well as chemically and mechanically successful. 

The Tradesman is not a pessimist as to the future of 
basic steel in the South. We have full faith that the 
time is not far off when our ordinary fossiliferous red 

ores will be converted into steel as cheaply as the best 
_ non-phosphorus ores are now converted by the Bessemer 
process; but we have seen too many experiments that 
looked plausible from the view point of the laboratory 
. and test plant, disastrously collapse when tried on a 
_ larger scale to be very optomistic touching any new 
project of the kind no matter how confidentially its 
future achievements may be advertised as “ certain to 
succeed.” 


A Suggestive Comparison. 
Manufacturers’ Record, Baltimore. 

In 1888 the South made 1,132,858 tons of pig iron, 
against 929,436 tons in 1887, an increase of 203,000 tons, 
or nearly 22 percent. This is a very striking gain for, 
one year, and especially when it is remembered that so 
many of the new furnaces in that section have not 
yet gone into blast, but is especially striking when com- 
‘0 pared with the production in the rest of the country. 
The following figures make a very suggestive compari- 
son, and will prove of interest to readers of the Manu. 
facturers’ Record : 





Production of 1887. 1888, 

pig iron Tons. ons. 
ee on as. ss hanasavenesanaren 929,436 | 1,132,858 Ine. 203,422 
Tre bal, Of aduntey..........srcece00d 6,257,770 6,136,770 Dee. 121,060 


Thus while the South made a gain of over 203,000 
tons, or 22 per cent., the balance of the country pro. 
duced 121,000 tons less in 1888 than in 1887. This is a 
fact which is weil worth considering. Moreover there 
is no likelihood of any material increase in the produc. 
tion of iron in the North during 1889; in fact, the 





indications now point to the probable blowing out of a 
number of Northern furnaces, which would result in 
even a smaller production than in 1888, unless some 
anexpected boom should force many long idle furnaces 
into blast. On the other hand, it is very safe to estimate, 
even allowing for many contingencies, that the South 
will make 500,000 tons more of iron in 1889 than in 1888, 
or a total of 1,600,000 tons or more. 


Lloyds’ Rules for Steel Ships. 

It was in 1855 that Lloyds first issued rules for iron 
ship building, and in 1867 sieel ships were first classed. 
The new rules just issued form a quarto volume of come 
200 pages, with many tables for both iron and steel. 
The specification for iron is that it must be of a good 
malleable quality, capable of withstanding a tensile 
strain of 44,800 pounds per square inch with the grain 
and 40,320 pounds across the grain. Strips cf steel cut 
crosswise or lengthwise of the plate are to have an 
ultimate tensile strength of not less than 62,720 pounds, 
with an elongation of at least 16 per cent on a length of 
8 inches before fracture. Strips are also to be heated 
to a low cherry red, and cooled in water of 82 degrees 
F., and then must stand bending double around a curve 
of which the diameter is not more than three times the 
thickness of plates tested. As to the relative sizes 
allowed, it may be stated generally that where the 
thickness of iron plates is defined in sixteenths of an 
inch, the thickness of steel plates is defined in twen- 
tieths of an inch; that is when iron is 7-16 of an inch 
steel may be 7-20 of an inch thick. 


Manganese Steel for Drive Chains. 

A new use has been found for Hadfield manganese 
steel, in the manufacture of drive chains for elevators. 
Mr. C. E. Hall, of Sheffield, makes a sewerage elevator 
in which he uses a novel application of his dredger. 
The machinery is to be employed for the clearing out 
of the residuum in the tanks at sewerage works. The 
dredger is driven by Mr. Hali’s patent drive-chain. An 
interesting point in this connection is that Mr. Hall has 








designed his driving-chain so that it can be made of | 
| from the Government for United States built and owned 
vessels of 30 cents per ton for each thousand miles 


Hadfield’s patent manganese steel. We need scarcely 
point out the importance of this new departure in the 





CANADA PUSHING FOR NEW WATERWAYS. 


In the 212 days of navigation, in 1888, there passed 
through the Sault Ste. Marie Canal an aggregate tonnage 
of over 6,200,000. This, for seven months of navigation» 
would average 900,000 tons per month, or nearly double 
the usual monthly tonnage of the Suez Canal. In other 
words, as heretofore ghown in these columns, St. Mary’s 
Canal does as much in six or seven months as the Suez 
Canal does in an entire year. Immense is the traffic of 
the Great Lakes. An equally noteworthy fact is the 
steady increase in the size of vessels. Thus, while there 
was a decrease of 1,552 vessels, there was an increase of 
thirty-seven per cent. in the registered tonnage, and an 
increase in the average cargo of forty per sent. The 
average cargo of registered vessels in 1887 was 644 tons, 
and in 1888, 8,766 tons. The total valuation of com- 
merce in 1888 was $82,156,020, an increase of $3,000,- 
000 over 1887; and this is the more remarkable when 
the short wheat crop and the increasing rail competition 
are considered —[I[Ron TRADE REVIEW. 

Of course a large portion of this immense trade was 
carried in Canadian bottoms, and the number of these 
is increasing very rapidly. The canal above alluded to 
is the only thing which Canada has not got under her 
control in all the artificial water communication between 
Lake Superior and the Atlantic Ocean, except the pas- 
sage through the Lake St. Clair flats, and this, there is 
good reason for believing, is entirely in Canadian terri- 
tory. The Dominion Government have recently awarded 
the contracts for the construction of a ship canal at 
Saulte Ste. Marie, on the Canadian side of course, and 
parallel with the American canal through which a large 
traffic passes. This canal will be pushed to completion 
as rapidly as the nature of the work will-permit.— 
[Canadian Manufacturer. - 





American Shipping Interests. 

At the second day’s meeting, in Washington, of the 
convention of the American Shipping and I[ndustrial 
League, resolutions were adopted favoring the the pas- 
sage of the Tonnage bill, which asks for an allowance 


manufacture of driving-chains. Mr. Hall’s is the only | sailed or steamed ; also for.favoring a system of coast 


driving-chain that can be made of manganese steel at 
the present time. Oaeof the driving-chains made of 
manganese steel hus been at work at the Manvers Main 


| defences; the rebuilding and equipment of a strong 
| and efficient navy ; the improvement of the harbors and 
| rivers of the whole country ; adequate compensation for 


Colliery for twelve months with excellent results. Large | carrying the mails and the passingof the Navy Reserve 
numbers of them are being made for gold, diamond and | bill. 


coal mining operations in various parts of the world. 


EE 








American Shipbuilding. 
American shipbuilders have been averaging about 
35,000 tons per annum of iron shipbuilding. English 


PS eae Se Ny 
Leather Belts. 
In regard to the selection of belts for various kinds of 


machinery, an engineer has prepared, in general, the 
| following advice as a result of considerable experience. 


shipbuilders build 10 tons of iron tonnage to our one. | Belts of a light color should be selected in preference to 


We will considerably increase our percentage during | 
| light buff color, indicates that it is oak tanned and that 


the next two years. The great trouble with American 
shipbuilding interests is not that we have not the ability 
to maintain a competitive merchant marine, but that we 
have been too busy on land—building railroads and 
developing our manufacturing, mining, and general in- 


terior business interests. As soon as we get a little 


breathing spell, we will show our foreign cousins what 
wecando. England still adheres to her strong sub- 
sidizing policy where new shipping lines are seeking to 
establish themselves. On the old established line, com- 
petitive rates prevail.—[Industrial World. 





Linsaliilliese ana 
An Electric Traveling Crane. 

The first electric crane ever built in the United States 
has just been introduced in the foundry of E. P. Allis & 
Co., at Milwaukee. It weighs 30 tons, and will carry 25 
tons. It is provided with three electric motors ; one for 
traverse movement, one for movement lengthwise of the 
building and one for lifting. 





darker ones. Superior belting having an unmistakable 
the leather has been thoroughly washed. This removes 
all matter except the fibre. The light color is an indi- 
cation that only the best qualities of grease have been 
used. An inferior quality of grease not only impairs 
the quality of the leather, but darkens the color. 





The New English Locomotive. 

The locomotive which the Pennsylvania Railroad 
Company has brought over from England was unloaded 
at Cramp’s shipyard and taken to Altoona. There it 
will be put together and a trial made of it on some por- 
tion of the road not yet decided. The locomotive is 
accompanied by two English engineers, who will run it 
at its trial. Officials of the Pennsylvania road say that 
the engine was not imported for its known superiority 
in any particular poiat, but simply to make trial.on an 
American road for the instruction of the management. 
—[Philadelphia Record. 
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Blast Furnaces:— 

Thomas Furnace, of the Thomas Furnace Company, 
of Niles, O., which was recently considerably damaged 
by fire, will be ready to make iron about the 20th inst. 
Wm. Tod & Co., of Youngstown, O., have received a 
contract to erect an iron hoisting-house at the furnace. 

Williamson Furnace, of the Williamson Iron Com- 
pany, at Birmingham, Ala., has been thoroughly over- 
hauled. The Massick & Crook hot-blast, fire-brick 
stoves, for which McClure & Schuler, of Pittsburgh, 
are the agents, have been introduced, and the furnace 
has been partially relined. With the new attachments, 
the capacity of the furnace will be increased from 60 to 
75 or 80 tons per day. The furnace went into blast 
last week. 

The Girard Iron Company is taking advantage of the 
enforced shut down, on account of the strike at the 
limestone quarries, to make some necessary repairs and 
long contemplated improvements to the furnace, among 
which is a new bell at the top of the cupola, also a new 
air receiver 56 feet in length and seven feet in diam- 
eter, the largest receiver in use in the valleys. Beatty 
& Klipp, of Youngstown, have charge of the’ work, 
—[Youngstown (O.) Telegram. 

The Iron County Reporter notes the sale of the furnace 
at Iron River, Mich., to Jared B. M. Reis, who intends 
to get it in condition to resume work next summer. 
Mr. Reis purchased the furnace at sheriff’s sale. It has 
been out of blast for nine months, and has never yet 
had a successful run, this being due to want of capital 
and lack of good management more than to anything 
else, as the furnace is well located with reference to 
both ore and fuel supply. 

Rolling Mills :— 

It is expected that the large new plate mill now in 
course of erection by the Maumee Rolling Mill Co., of 
Toledo, O., will be ready to commence operations about 
the middle of March. 

The Beaver Falls Iron Co., of Beaver Falls, Pa., have 
decided that, for the present at least, they will not re- 
build their plant destroyed by fire some weeks ago. The 
reason advanced for this determination is, that with the 
present low price of sheet iron it will not pay to operate 
the works. 

The Newport (Ky.) Iron & Steel Works, formerly 
owned by E. L. Harper, was sold a second time on the 
30th ult., under legal proceedings, to C. J. Helm, repre- 
senting the sureties for the former purchasers, Schriver 
& Wagner, for $70,000. It was apraised at $150,000, 
and a year ago sold for $153,000. Mr. Schriver, it is 
said, will bear the burden of this great shrinkage. 

An immense rolling mill will likely be built at 
McKeesport, Pa., in the spring. A company has been 
formed by Pittsburgh, New York and Philadelphia 
capitalists, who propose to engage in the iron business, 
and a committee has been appointed to look for a site. 
This committee has selected McKeesport, and secured a 
ten days’ option on ten acres of ground in that tuwo.— 
[American Manufacturer. 

There is much activity among the iron works of Chester 
county, Pa. Messrs. Huston & Sons’ new steel mill, at 
Coatesville, is being rapiply pushed to completion ; Mr. 
Kurtz, who recently purchased the Valley [ron Works, 
has given the contract for a largenew iron mill; and 
Messrs. Craig, Rigway & Son, founders and machinists, 
who now have the largest foundry in that part of the 
State, will enlarge their works in the spring. The large 
Brandywine Iron Works, owned by Worth Brothers, will 
soon be in full operation. 

A press telegram from Nashville, January 23, says: 
The Nashville Iron, Steel & Charcoal Company, located 
in West Nashville, this morning made aa assignment to 
Robert L. Morris for the benefit of creditors. Though 
not fully set forth in figures, the assets are claimed by 
officials of the company to be about $450,000, and the 
liabilities $170,000. Among the assets are reckoned 
accounts due the company amounting to $38,882.31. 
Concerning the failure an official of the company said : 
“Tt was caused largely by a lack of working capital. 
About 225 small stockholders composed the larger por- 
tion of the company, and when they went into it they 
expected speedy dividends. Time is required to put 
such an undertaking upon a paying basis, but the stock- 





h olders were either unable or unwilling to advance the 





necessary capital to accomplish this.” This is the first 
venture of the kind in the South and really had a 
promising future. The plant, including tenement 
houses costing $20,000, amouated to over $300,000, and 
there are 42 acres of valuable ground. The liabilities 
are small compared with the assets, 





Steel Works :— 

The Fox Solid Pressed Steel Co. are building works 
at Joliet, Ill, The company will manufacture articles 
pressed from steel, under the patents of Mr. Fox, Leeds, 
England. 

Talk of a steel castings foundry being established 
in this city has again been revived. There is said to be 
a move on foot to organize a stock company for the pur- 
pose ; but at least one or two attempts of the kind here- 
tofore have failed, and for this reason too much credence 
should not be given to street gossip in the present 
instance.—[ Age of Steel, St. Louis. 

The Colorado Coal & Iron Company have refused 
an offer of over $1,000,000 for their lands in and around 
South Pueblo. The company’s output of pig iron at 
Bessemer in 1888 amounted to 20,800 tons; steel rails, 
8,040 tons; merchant bars, 5,300 tons; cast-iron water- 
pipe, 1,340 tons; nails, 45,080 kegs; railroad spikes, 
1,330 kegs. 

The Bulletin of the American Iron and Steel Asso- 
ciation announces that the Union Steel Nail Company, 
of Omaha, Neb., has abandoned its works at that place. 
It will continue its corporate existence, however, for the 
purpose of earing for its real estate interests, which are 
centrally located in the city of Omaha and are very 
valuable. The officers of the company, last October, 
organized the Union Steel and Iron Company at St. 
Joseph, Mu., receiving from the citizens of that city a 
cash bonus of $50,000. A donation of four blocks of 
ground was also received from the South St. Joseph 
Land Company. The buildings for the new company 
are now being erected, and it is expected that active 
work will be commenced early in the coming spring. 
New machinery has been purchased, and merchant bar 
iron, wire nails and cut steel nails will be manufactured. 
The company will make its own muck bar. 

A conference of the Cleveland Rolling Mill Com- 
pany’s rail mill employes was held with Superintendent 
John Walker, last Saturday afternoon, and some plain, 
common sense explanations were made pro and con. 
The conference was called to make a full statement of 
the situation in the rail mill department, and to learn 
the feeling of the menin regards to a reduction in order 
to enable the company to accept some orders, which 
they had offered them, but had not accepted. It de- 
pended entirely with the men. Finally a proposition 
was made to start the rail mill single turn, the old 
blooming mill double turn—one turn on rail blooms and 
the other on billets, providing those making good wages 
would accept a reasonable reduction. The men work- 
ing for small wages, it was not expected could work for 
less. The men considered the company’s proposition, 
and as it was made in good faith to help all concerned, 
they accepted it. This arrangement will keep the Bes- 
semer steel works running full, employing 325 hands. 
It was started up on Wednesday morning as a result of 
the arrangement made with the rail mill men. 
The rail mill, which will give employment to 110 men, 
will start up on Monday morning, and the old blooming 
mill, which employs 110 men, will also start up on 
Monday morning.—[South Cleveland (O.) Advocate. 





Machine Shops and Foundries :— 

Ira Robins is building a machine shop at Sheffield, 
Ala. 

J. K. Cox will start a foundry and machine shop at 
High Point, N.C. 

The Rife Hydraulic Fogine Manufacturing Co. will 
establish works at Roanoke, Va. 

Incorporated : The Waring Manufacturing Company, 
Cleveland, $100,000 ; the Brightman Machine Company, 
Cleveland, $40,000. 

Eynon & Ingersoll have just shipped a 72-inch boring 
mill to the Erie City Iron Company. Report business 
much hetter than at same time last year. A car load of 
machinery they have just completed is now on the way 
to the Pacific coast. 

The Loyd-Booth Company have, since adding a roll- 
turning department to their plant, been able to turn out 
a rolling mill complete and have now under way one 18- 
inch mill nearly completed, and have just commenced a 
10-inch for parties in the Southwest. They have also 
under way one of their modern designs of squeezers for 





furnish their customers with refined iron and steel 
mixed castings equal to any produced. They have had 
a good trade in their extra heavy axle and rail shears, 
weighing 24 tons, having sold three within the past-six 
months.—[ Youngstown (.) Telegram. 

Messrs. Lodge, Davis & Co., manufacturers of iron 
and brass-working machinery, Cincinnati, O., will open 
March Ist, at the corner of Lake and Canal, Chicago, 
Ill., a depot for the exhibition and sale of their improved 
engine lathes, shapers, drill presses, planers, milling 
machines, etc. They have at all times a full line of 
tools on hand, and will sell same, free on board Chicago, 
at factory prices. They will have no agents to protect, 
and can therefore sell their product at very low figures. 
Mr. E. D. Goodwin, who has been connected with their 
home office for some time, will have charge of the store, 
and respectfully invites a call from any who may be in 
the market for tools in their line. This firm has done 
an immense business in the past year, and from present 
indications, the prospects for the ensuing year are still 
more flattering. They have made several improvements 
on their engine lathes, shapers, drill presses, eic., and 
now certainly have as good a line of tools as is manufact- 
ured in the United States. 

Fred E. Bright, machinist and manufacturer, manu- 
facturer of registering turn-stiles, light machinery spe- 
cialties, etc., 19 to 21 Seneca street, Cleveland, has been 
located at Nos. 19 to 21 Seneca street, for the past five 
months in the Kennard building. There is no better 
arranged shop in Ohio. Mr. Bright has placed in a lot 
of new and improved machinery, and is now prepared 
to do all kinds of work in his line. He is about bring- 
ing out some new inventions, which we hope to be able 
to illustrate soon. 


Hardware :— 

The Sterling Wrench Co., located at Sterling, Wayne 
county, has increased its capital stock from $20,000 to 
$60,000. 

The Palmer Hardware Manufacturing Company, 
Troy, N. Y., have purchased the effects of the Albany 
Hardware Manufacturing Company, Albany, N. Y., 
consisting of patents, machinery, tools and stock, and 
are transferring the plant to their works in Troy, which 
transfer they state will not cause much interruption in 
the work, nor retard the filling of orders. The line 
consists of patented specialities well and favorably 
known tothe trade, in which are included solid steel 
mining knives, ice tongs, ice picks, axes, sidewalk 
cleaners, transom lifters, etc. 





Miscellaneous: — 

Recent large orders at the Philadelphia Bridge Works, 
Pottstown, Pa., necessitated the starting of a double 
turn and the putting on of about 100 additional men. 
Many of the Pottstown Iron Company’s nailers have 
secured employment there. 

Mr. L. G. Laureau has severed his connection with 
the firm of Gordon, Strobel & Laureau (limited), and 
has opened an office in the Brown Building, on the 
corner of Fourth and Chestnut streets, Philade)phia, 
where he is prepared to give advice on all matters 
relating to the manufacture of iron and steel. He will 
devote himself especially to the furnishing of plans, 
specifications, and superintendence for the erection or 
remodeling of blast furnaces, Bessemer and open-hearth 
steel works, etc., and willin addition pay attention to 
the cheap production of steel on a small scale. 

Sealed proposals will be received at the office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock P. M., on the 23d day of Feb- 
ruary, 1889, for the labor and materials required in the 
erection and completion of the low-pressure return- 
circulation steam-heating and ventilating apparatus for 
the U. S. Post Office, etc., building, at Owensboro, Ky. 

Sealed proposals will be received at the office of the 
Supervising Architect, Treasury department, Washington 
D. C., until 2 o’clock Pp. M., on the 23d day of February, 
1889, for the labor and materials required in the erection 
and completion of a hydraulic passenger elevator in the 
U.S. Court House, Post Office, etc., at San Antonio, 
Texas. 

Sealed proposals will be received at the office of the 
Supervising Architect, Treasury Department, Washington 
D. C., uatil 2 o’clock Pp. M., on the 23d day of February, 
188¥, for the labor and materials required in the re- 
modeling of old hot-water heating apparatus in old 
building, and in the erection and completion of new, 
low-temperature hot-water heating and ventilating ap- 
paratus for the extension of the U.S. Custom House, etc., 





Tennessee. With their air furnace they are prepared to 





building at Richmond, Va. 
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SOFT STEEL. 


Plates a4 Sheet. 


CORRUCATED ROOFINC. 
Galvanized Iron. Patented Leveled Sheet. 
toe Standard Irom Co., 


BFRIDCEPORT, OHIO, 
J.D. SMITH & CO., Cincinnati, O. 


Manufacturers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


—PLUMBAGO FOR ALL PURPOSES.— 


Radiant Facings and Blackings, Standard Core Compound. New Process Brass Moulding Sand. 
4@ lilustrated catalogue and price list farnished on application. 


THE CEO. F. EBERHARD CoO., 
» Harness and Carriage Hardware Manufacturers, 


Malleable Iron, Composition, Wrought sna Steel Forged Goods made 
to order. Finished in Japanned, X. C. Plate, Imitation Rubbers 
Nickel, Silver and Gold Plated and Genuine Rubber Covered. 

4% DESIGNING MODELS AND PATTERNS TO ORDER. -#@ 


Office and Works, junction Exchange and Carroll Sts., - AKRON, O. 


CONDIT, FULLER & CO., 
iG & BAR IROnN. 


Ws WATER SE™™=™ } CLEVELAND, O. {010 ahe Stearn 


CLEVELAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and S ring. Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 




















Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines « on we Cleveland, Lorain & Wheoliag 
R. Capacity, 2,000 tons daily 
Rag 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 


Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE ano PIG IRON. 


101 St. Clair St. Kooms 20 to 22. 
CLEVELARD, O.- 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 
CLEVELAND, O. « 


WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himrop & Co.) 
DETROIT, MICH., 


Pie Iron. 


Sales Agents for following brands Lake 
Superior Char Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales Agents for State of Mich 
Coal I. & R.R. Co.’s brands, 


South Pittsburg, Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 
and Bessemer, 








H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 








J. H. OUTHW AITE. W.G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
Lake Superior and Menominee Range 


CLEVELAND, OHIO, 


LABORATORY 
Chemistry and Physics. 


Tests ef Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


NEW ALBANY, IND. 





Tennessee 


Krom Ore.|* 


Webster, Camp 2 Lane Machine Co., 


Manufacturers of 


Mining Machinery, 


Improved Band Friction Hoist- 
ing Machinery, Geared or 
Direct Acting, for round 

or flat rope. 


WIRE ROPE HAULAGE MA- 
CHINERY, 


(Endless or Tail Rope 
ystems.) 


Cornish Plunger and Bucket 
ift Pumps. 


AUTOMATIG or SLIDE VALVE STEAM ENGINES, SHEAVES, 
CAGES, BUCKETS, ETC. 


poten are INE be 134 N. Main Street, AKRON, OHIO. 
CLEVELAND BUSINESS DIRECTORY. | 


Bolt and Nut Works. 


rex HOTCHKISS & UPSON CO. Manuf’rs. | 
Machine, Plow & Eievator Bolts, “ae | 








“THE COLLIAU” 


New and Improved 


Hot Blast Cupola, 


(patent, March, 1881,) 
and New Smokeless 
wnd Automatic Feed 
Boiler, (pat. 1886 in 
U. 8S.) Correspond- 
ence solicited for 
plans of foundries and 
the economical work- 
ing of cupsias. the 
saving of fuel in meit- 
ing iron ard steel,and 
in the production of 
steam. Address VIC- 
TOR COLLIAU, Me- 
chanical Engineer & 
Architect, 28/ Jeffer- 
son Avenue, Detroit, 
Mich. 














Boiler Makers. 


QMitH & TEACHOUT—(Established a 
Boilers, Tanks, Stills, etc. 644 Broadway 


Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., . ~~ ocean of see ie 
Carriage and Tire Bolts 


Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61 | 


File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, | 
manf’rs of Files and Rasps, equai to tne best 


























FMM ae ee 





















English file. Old files re-cut. Ail kinds of Job Ral 
Grinding. Office ana Works, 38 Columbus and 
33 Winter street 13 Coveri nes, 





Foundries 

OWLER & CO., Car wheels, Patent Chilled 
Frogs, and al all kinds of castings. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to73 Central Way. 
Hardware and Iron, | 
BuerAs, WM. & CO., Hardware, Iron, 

Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and a * 

















Hot Blast A:bestos Cement, Mineral 
Wool and Hair-Felt Coverings of 
every description. The above cut 
shows REED S CELEBRATED SECTION- 
AL COVERING. 


AMERICAN 


FOUNDYR PRACTICE. 


TREATING OF 








Tire. 


HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 











fiardwood Lumber, 


Mes & BARRISS, dealers ia all kinds of 
ardwood Luinber. 130 Central Way. 51 


Lumber. 


ISHER, WILSON &CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

Wymber, timber, lath. shingles, etc. 47 Cuaizel 
ay. 




















Loam, Dry Sand and Green 


Steel Stamps and Stencils. 
LEHARTY, J. H. & Co., Rubber Stamps, 














Seals. Stencils. 92 Seneca street. Sand Moulding, 
BUSINESS DIRECTORY. AND CONTAINING 





oNEIL, J. C, CO., steam Boilers, Heavy A Practical Treatise upon the 


Sheet iron Work. &c. Repairing promptly 
executed. 

APLIN, RICE & CO., manuf’rs. of Stoves 

and Hollow Ware, dealers in Tinners’ Stock, * 

ete. 04 the Melting of Iron. 

EBSTHR, CAMP & LANE MACHINE 

CO., Founders and Machinists, 12 Seis By Txos. D. West, 


Management of Gupolas and 








street. 








Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing pease 


Practical Iron Moulder and Foundry 
Foreman. Fully Illustrated. 











Meadville, Pa. 


ORS & CO. general jobbers in Onstinas of 
inds 





Sent by Mail, Postage Paid,on Re- 
ceipt of Pricr , $2.50. 


Cleveland fF rinting and Pub. Co 
Cleveland, Ohio, 


FOR SALE! 








Manatield, O. 


Vy ARSETELD STEAM BOILER WORKS, 
i Man’frsof Steam Boilers, Oil and Water 
fanks. and all kinds of Sheet Iron Work. 03 


Niles, O. 


EEVES BROS., Manufacturers of Beijer. 
Tank and Sheet Iron Work. ete 
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and Globe Iron Co., Jackson, Ohio.| waikers Tool Holder. 


For pelaing | drills and reamers 









Pickands, Mather & Co. for lathe mine, ean rtd 
n 

IRON ORE AND PIG IRON. N holes. by hand, and. tor 

reaming holes under drill 

Corner Bank and Superior Stz., presses, etc. Five hold- 


NW ers is a set. Made with 
double handle. when require 
CLEVELAND, oO. 


CLEVELAND, 0. Walker Mfg, Co., 











To *team Engine Bui'ders, Shop Rights and 
Licenses to Build and “ell the 


QuUInwr 
Automatic Shaft Governor, 


Patent: d Feb. 22, 1887. 


Address LEONARD & McCOY, 
118 Liberty St., New York 


Struthers, O. 


\UMMERS BROS. & CO., manufacturers o! 
Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 61 


Toledo, 0. 


‘ORTH WESTERN SAW WORKS.—Man- 

ufacturer and dealer iu Saws and Planer 

Knives. Moulding Bits of every descrivtion 
made to order. No.8 South St Clair St. 
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Iron Ore. 
Orrice or Lron TRADE REVIEW. 
CLEVELAND. O., WEpNESDAY EvEnNinG, February 13, 1889. 


The situation remains unchanged and the market has 


not displayed any signs of activity as yet. Rumors, 
however, are flying thick and fast concerning alleged 
sales by this and that mining company, and it requires no 
little watchfuluess on the part of all producers to guard 
themselves against imposition from this source. So for 
instance during the past few days a report has been cir- 
culated to the effect that a leading mining company had 
resolved to let go at ’88 prices, and some damage would 
undoubtedly have resulted but for the prompt denial of 
the report, which was evidently started by persons in- 
terested in seeing lower ore prices. It may be that the 
smaller producers and others without direct influence on 
the Cleveland market are anxious to bring about early 
sales, but it must be remembered that such action, 
especially in view of the present slump in pig metal, 
cannot but prove disastrous for the ore interests and 
that it would be the height of folly to unload several 
million tons ot iron ore upon a weak market. There is 
little doubt that, were the ore market to open up at ’88 
prices, quotations would immediately fall below and 
even though an advance might ultimately follow, the 
profits of the season would have been wiped out by such 
untimely and ill-advised proceedings. For the present 
the ore men are satistied to watch the market and wait 
quietly until such an improvement shall have taken 
place in the pig iron situation as shall warrant the fur- 
nace mento enter the market with the confidence of 
active buyers. 
Pig iron. 

Although some sales are reported for the week, they 
are small in extent and, what is worse, they indicate still 
further sacrifices in the way of prices. As a matter of 
fact, quotations are slashed right and left, principally by 
furnace firms whose financial condition compels them to 
turn their product into cash at any price, and the natural 
result of the cut is to compel others to do the same. An- 
other phase of the situation is the intention on the part 
of ‘several leading furnacemen to blow out, rather than 
continue in the face of the stagnant market. There are 
a few furnacemen who, with large stocks of pig iron on 
hand and with no prospec: in sight for any considerable 
sales, would be glad to avail themselves of the advan- 
tages of the proposed pig iron storage company, rather 
than gorge the market with their surplus product at 
ruinous prices, or hypothecate their stocks. In the ab- 
sence of any noteworthy transactions the following 
quotations may be said to rule, f.o. b. Cleveland, 4 
months: 











No.1B r ...$17 95@18 45 
No. 1 foundry, ............ -- 1745@17 99 
No. 2 fouNMry.......0.-..e0000 sa 16 45@16 95 
No. 1 gray forge, Ted SHOFt.....cseeeeseereererssersssesreerseeesnes 15 95@16 45 
No. 2 gray forge, NEUtTal..........eece cesses ssnrensersrerersesees 15 4515 95 
BO. DA TRAINOIEE CEBU oians vcvnsescocensencsn sveconsensonsnees ssnene 17 45@17 95 
BG, Bie I IEEE ccc sncotsccaecsdersanenmnesseetiennvcesusninans 16 45@16 95 


Manufactured Iron. 

In this commodity, too, good news is scarce, and there 
is a marked absence of activity. While the mills, as a 
rule, are employed, many of them keep on running at a 
small loss rather than assume the larger loss coincident 
with fixed charges. Bar iron is weak, sheets are not in 
demand, structural iron has found no greater sale since 
the cheapening of the combination charge, and few 
orders have as yet been placed for rails. Of these the 
Cleveland Rolling Mill Co. has taken an order of five 
thousand tons at prices equal to $28.00 in Pittsburgh. 

Scrap Iron. 

Very little is doing in this line beyond the usual sales 
of small lots No. 2 scrap miscellaneous iron. Old Amer- 
ican rails, nominally quoted at the old price, find no 
takers, and the same may be said of car wheels and axles 

Hardware. 

The trade is slack in all its branches, and jobbers have 
ample time to prepare for the healthy Spring trade, which 
they expect with some degree of confidence, 

CHICAGO PIG IRON MARKET. 


Reported for the Iron Trapg Review by Rogers, Brown & Co., 
WW V. Backman, Resident Agent. 


There is what might be termed a lively retail trade in 
pig iron. Buyers still hesitate to place orders for large 
quantities, having faith that the bottom has not been 
reached. Siill, consumption keeps up well, and orders 
come in very freely for standard brands for immediate 
shipment. Prices for Lake Superior charcoal iron are 








held very firm, but no large transactions are reported 
this week. Cheap Southern grades are not being offered 
here at present, the furnaces having undersold them- 
selves in other markets. ‘lhe home furnaces fully meet 
the demand for cheap grades, as basis of mixtures in the 
large foundries. Silvery irons, which have been abund- 
ant of late, are again becoming rather scarce, the price 
having dropped too low to make their manufacture pro- 
fitable. We quote for cash, f. 0. b., Chicago (Feb. 9) : 
Coke and wry boos Foundry:-Ohio (Hanging Rock —- 
wii? No. 00@ Onio (dangles Rock sof: ere = 
2, $17 00@1 iT 50; Ohio (Hocking Valley softeners). No.1 
1850; Ohio (Hocking Valley eT No. 
(Hocking Valley silvery pure), No. 1, $17 00@00 00; a his ork 
ing Vallev silvery pure), No 2, $16 00@L0 00; Ohio (Black Band), 
ee 00@19 50; O Ohio UI (Jackson county softeners), + $18 WU@ 
1850; Norton and Ashlaod brands (Ashland, Ky.), No. i. $17 pos 4 
17 50; No. 2, $16 00@16 59; Southern coke foundry No. 1, $16 00@ 
50; Southern sore foundry No. 2, $15 25@15 75; Southern — 
foundry No. 3, $14 75@15 ; Southern Coke, soft, No. I, $15 23@ 
157 d..) Southern, coke, 4% No. 2, $14 00@14 5v. Southern coke, 
Forge, $14 00@1450; Local furnaces at Chicago and Mil- 
ony ee, No. | foundry. $16 00@17 0t\; No. 2 foundry, $15 00@16 v0 
No. 3 foundry, 141 0@15 00; Charcoal Foundry :—Lakxe Denecir. 
No. 1 and 2, $20 00@0 00: Hangin Rock, $21 00@23 50; Southern, 
$19 00@ ar Wheel and Malleable:—Standard Southern, 
Ro. : to 6, $20 00@25 0v; Lake Superior, $20 50@21 00: Hanging 


Cold hae $24 50@27 00; Hanging Rock Warm Blast, 
$22 00@ 24 00 


CINCINNATI PIG TRON MARKET. 

Reported for the lron Trane Review by Rogers, Brown & Co. 

There is no question as to the firmness of the market 
at the low prices prevailing. Efforts have been made 
to get five to ten tons Southern iron in this market, and 
large quantities in other markets, at 25 cents under 
asking prices, bnt without success. It seems to be well 
established that leading companies have very heavily 
oversold and are indifferent about taking more orders. 
In the general trade, however, the impression prevails 
that there is no bottom tothe market, particularly in 
Southern iron. Southern grey forge is sold this week 
at an advance of 25 cents per ton, and is hard to obtain 
at that figure. Consumers claim that while volume of 
business is satisfactory, they cannot turn pig iron into 
finished product and realize a profit. Hence they be- 
lieve no early advance is likely. We quote for cash 
f. o. b., Cincinnati (Feb. 9.): 


Hor Buast Founpry.—Ohio and Southern Coke. No. 1, 
$15 25@$15 75; Ohio and Southern Coke, No. 2, $14 25@$15 00; Ohio 
and Southern Coke, No.3, $13 75@$14 25; Ohio Soft Stonecoal 
No. 1, $15 50@$16 5); Ohio Soft Stonecoal No. 2. $14 50@$15 50 ; 
Mahoning and Shenango Volley. | ne ye hl CHARCOAL 
Iron.—Hanging Rock Charcoal No. 1, $21 00@22 Hanging 
Rock Charcoal No. 2, $19 0v@$22 50; Souees baa Alabama 
Charcoal No. 1, $18 00@$18 50; Tennessee and Alabama Char- 
coal No. 2, $17 00E$18 00. Forer—Strong Neutral Coke, $13 23@ 
$1350; Mottled Neutral Coke, $12 75@$13 25; Cold Short 
Coke, $13 00@$13 50. Car WHEEL J"B MaALLEABLE—Southern 
Car one $20 00@25 00; Hanging Rock Cold Blast, $22 0@ 
$25 00; Lake Superior Malieable & & 4 Wheel, $22 00@823 00. 


LOUISVILLE PIG IRON MARKET. 
Reported for the Iron Traps Review by Geo. H. Hull & Co. 

The market continues in an unsatisfactory condition, 
the price of iron being very low. Have not heard of 
offerings being made, however, on a lower basis than 
that reported for the last two weeks. Several of the 
furnaces that have made sales at bottom figures have 
withdrawn from the market, having sold what iron they 
desire to place for the next 60 days, so that the market 
has a chance to slightly recover. We quote as follows 
(Feb. 9): 

Southern Coke, No. 1. foundry,(new classification) $14 75@$15 25; 
Southern Coke, No. 2, Fuundry, (new classification) $14 25@ 
$1475; Southern Coke, No. 3, Foundry, (new classification) 
$13 75@ $14 25; Grey Forge, $13 25@$13 75; White and Mottled 
different grades, $12 75@$13 25; Silver Grey, different grades, 
$13 00@$13 50; Southern Charcoal No. 1 Foundry, $16 25@$16 75 ; 
Southern Charcoal. No. 1. Mill, $1475@$15 25; Southern Car 


Wheel, Standard brands, $21 75@822 75; Southern Car Whee. 
other brands. $18 00@$195). Hanging Rock Coke, No. 1, 


0@ 
OC@17 "50; Ohio 


Foundry, 815 50@81600; Hanging Kock Charcoal, No. 1, 
Foundry, $19 50@$21 00; Hanging ey Cold Blast, $20 75@ 
$2375; Hanging Rock, Warm Blast. $00 00@800 00 


ST. LOUIS PIG IRON MARKET. 

During the past week sales of small lots have been 
made, but asthe furnaces are not anxious to sell and 
the buyers are fairly well supplied, the market has been 
quiet. It seems to be conceded by all that the bottom 
has been reached. Inquiries are more numerous now 
and a better demand is expected. We quote as follows 
(Feb. 9.) : 

Hot Blast Foundry_~ Gonthern Coke, No. 1, $15. TEOS16.005 
Southern Coke, No. 2, $15.00@$15.75 ; Southern Coke, No. 3» 


$14.25@$15.00 ; Southern Charcoal, No. 1, $14.0U@$19.'~ ; South- 


ern Charcoal, No. 2, $17.00@§18.00 ; Missouri Charcoal, No. 1, 


$16.00@$16.00 ; Missouri Charcoal, No. 2, $15.00@816 00 ; Ohio 
Softeners, sis 00@21 00. Forge. _ Mottled, $13. O@$l14. 50; 





Missouri, $14.50@$15.00.—Car Wheel and Malleable Lrons.— 
Lake Superior. $2u 0U@22 OV; Southern. $20 00@24 00; Connells- 
ville Coke, Kast St. Louis, $470; St. Louis, $4 85. 


| 
PITTSBURGH PIG IRON MARKET. | 
Reported for the Iron Trape Review by A. H. Childs. | 

The constant decline which has been going on for 

some months past, has carried the price of pig iron back | 
to where it was at its lowest point last year, and it is to 
be hoped that the limit has been reached and that a 
change for the better may soon be apparent. Quotations 
are (Feb. 11): 


Pia Iron.—No. 1 Foundry, $16.50@$17.00; No. 2 Foundry, 
$15. oasis. —: Gray Forge, $14.25@$i4.5v ; White and Mottkd, 


FEEDING BOILERS. 


SE OR 

Mr. Plumier, mining engineer, recently read a paper 
at the monthly meeting of the graduates from the Engi- 
neering School of Liege, on the best manner of feeding 
steam boilers. He is opposed to the ordinary method 
of feeding in the coldest part, the most remote from the 
furnace. ‘The boiler sheet has always about the same 
temperature as that of the water in contact with it. The 
feed should not be introduced in such a manner that the 
hot and cold water rest in strata; for in this case the 
plates in contact with the feed water (which goes to the 
bottom by reason of its greater density) will have at 
times a much lower temperature than the rest of the 
boiler. Hence there will necessarily resnlt a different 
amount of expansion between the upper and lower 
sheets, which will tend either to open the riveted joints, 
or to produce corrosion and rapid deterioration of the 
boiler. This is proved by numerous practical examples. 
Mr. Plumier concludes, therefore, that the f2ed water 
must be mixed at once with the heated water in the 
boiler, thus preventing the former from sinking in a 
mass to the bottom and remaining there for some time 
at a comparatively low temperature. The engineers of 
the Boiler Inspection Company advise that the end of 
the feed pipe should be curved so as to discharge into 
a small vessel placed in the steam space, from the edges 
of which vessel the water flows gently, in minute quan- 
tities. Other engineers feed in the steam space, dis- 
charging into a long pan, where a large portion of the 
impurities are retained, because water suddenly heated 
to a high temperature precipitates its saline matter. 





Personal. 

Mr. J. B. Wadsworth, late with Dalliba, Corrigan & 
Co., has recently engaged with the Andrews Brothers 
Co., of Youngstown, O., manufacturers of bar and sheet 
iron, etc., and will represent that concern on the road in 
Ohio and adjoining territory. Mr. Wadsworth pos- 
sesses a keen insight into the iron business and, having 
hosts of friends, will no doubt command a good share of 
business. 


Engraving by Electricity. 

A process of engraving on glass and crystal by elec- 
tricity has been communicated to the French Academy 
of Sciences by M. Piante. The plate to be engraved is 
covered with a concentrated solution of nitrate of potash 
and put in connection with one of the poles in the bat- 
tery, and the design is traced out with a fine platinun 
point connected to the other pole. 








Half a Million Strangers. 

Between four and five hundred thousand people are 
expected in Washington for the inauguration ceremonies, 
and the Inaugural Committee on Public Comfort, in 
view of arrangements already made, announces that it 
can acccommodate them all. Tne Pennsylvania Lines 
for this occasion will place in service their entire equip. 
ment, running through cars from all principal points, 
and rules have been adopted that will ensure their 
prompt, safe and satiefactory movement. The side tracks 
and yards at Washington will be kept clear in order 
that trains may be run in and out on schedule time. 
For full information regarding the cheap excursion 
rates and other matters apply to the nearest passenger, 
or ticket agent of the Pennsylvania Lines. 


thi 





Excursion to Chicago. 

The Nickel Piate will sell excursion tickets to Chicago 
and return to accommodate persons wishing to attend 
the Convention of American Tariff Reform League. 
Tickets good going February 18th to 21st, returning natil 
February 25th, ’89. For rates and other information, 
apply to agents this company. 





EXPIRING PATENTS. 
— oe —$———— 
Relating tothe Mechanic Arts, Which Become Pub- 
lic Property February 20, 1889. 


Furnished by F. B. Brock, Patent Attorney, 639 F 
St., Washington, D. C.: 


Steam boiler, M. Smart. 


Low water alarm and fire extinguisher for steam boiler, B. R. 
Singleton. 

Bolt head machine, J. Greenwood. 

Boring tool, G. W. "Moore. 





Compound reciprocating capine, . Bertieaux. 
Valve for direct actin engines, @ GF. Blake. 
Machine for cutting files, A. 


Fire extinguisher for a S “a G. Davi 
Artificial fuel, C. D. Villans, “s 
Furnace for smelting i iron. Ss. W. Harris. 
Steam engine governor, I. 8. Schuyler. 
Steam boiler beater, F. Brackney. 

Electric light, A. A. Meynial. 

Pipe joint, 5. Trumbore. 
Steam pump, G. F. Blake. 
Pump valve, D. Mets. 





14.00@$14.25; Warm Blast Charcoal, $18.00@$20.0; Cold 
last Charcoal. $22.00@$z7.00; Bessemer. $16. 25@$16.75. 


Riveting machine, J. Berry 
Self-acting water meter, a N. Deck. 
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Rand, McNally & Co.’s 


Business 











New Size of Page, 15x 24 Inches. 





Now in Press. 





ily will contain new large-scale double- 
* & *® */f) page maps of all important States 
A\ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 
RAND, MCNALLY & CO., 
148 Monroe STREET, CHICAGO. 
New York Store, 323 BROADWAY. 








A. M. ALLyn, Sec. 
—THE— 


ote Fisher = Wilson bo 


WHOLESALE 


: Pine & Hardwood 


N. D. Fisuer, Prest. & Gen. Mer. 
as " = 


E L Fiserr. Vice Prest. Treas. 


47 CENTRAL W*Y, 


Cleveland, O. 


Fine Hardwood Finishing Lumber a Specialty. 


‘PLAIN ee START SRED OAK ASH, CHERRY, WALNUT, YELLOW POPLAR, HICKORY 
D BIRCH, ROCK MAPLE, BIRD’s EYE MAJ ik, WHITE MAPLE, 
BEECH, ELM, :OUTHERN PIN 
Bridge and Oar Timber Cut to >a 42 


ALL FOR THREE DOLLARS. 


< 








EXTRAORDINARY OFFER. 





For One year at simply the Subscription Price of the IRON TRADE ReEview, $3.00. 


_ In other words, Texas Siftings, the Leading Humorous Journal of America, a $4 paper, 
for nothing. 800 Pages, 1.5uU Illustrations, Free. 3,000 columns given away. 


To every person who, between now and January 3lst next, will subscribe for the [ron Trave 
byrisy. one year, and pay the yearly subscription price, $5.00, we shall send FkKHE FOR ONE 

4B a copy, weekly, of the celebrated INustrated Humorous Paper, Tex4s siftings. 

The subscription price of ~»ftings is $ta year. It is a 16-page paper, profusely illustrated by 
the leading arti ts and caricaturists of the day. Itis published in New Ycrk and has a National 
reputation. Both new subscribers and those who renew their subscriptions to the Iron Trapg 
Review will have the privileg > of this offer. 

Kemember that ‘fexas Siftings is uffered free only to those who subcribe for the Iron TRapE 
Review between this date and January 3ist next. No such offer as this has ever been made. 
Usually when two papers are ** clubbed,” or offered together, a small discount off the price of both 
8 given, but never have two been offered for the price of one. 


WE OFFER A $3 AND A #4 PAPER FOR THE PRICE OF THE FORMER. 


No one but an Iron Trape Review subseriber’can get Siftings for less tnan $4 a year, 
The subscription to the [ron Trap« Review, $3, should be sent’ direct to us by P. O. Order. 
| hep Note, or otherwise, and we shall order the publishers to mail Sifiings from New York free 
or one year. 
THIS OFFER IS NOT OPEN TO SUBSCRIBER} WHO SEND SUBSCRIPTIONS TO U3 
THROUGH AGENTS, 


THE CLEVELAND PRINTING & PUBLISHING Co., 
Proprietors Jron Trapge Revyi43, Cor. St. Clair and Wood Sts., Cleveland, 0. 






Stump before a blast. | Piseniiiis after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Rnown to the Arts. 


> POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio. 


J. W. WILLARD, Manager, / 





=HROULES, 
THE GREAT STUMP 4ND ROCK 


ANNIHILATOR. 








The Yan Nostrand Science 


SERIES. 
(Smo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
SuBpJEct DEMANDS. 
No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong, C. 
aman with an Essay on High Chimneys; by 


Pinzg 
No 2 Steam Boiler Explosions; by Zerah Col- 


No. 3 3--Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 

No 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion 
o. 6—On the Designing and ene of 
noe Reservoirs; Arthur Jacob, A. 

No. 7—Surcharged and aprent L4, of Re- 
Gistes Walls; By Jas. S. Tate, C. E. 

No. 8—A Treatise on the compound Engine: by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. 5. W. ‘Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which 1s appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 
mald, C. E. 

No. 10—Compound Engines; dransiated from 
the trench of A. Mallet. With Results of 
Amerieen Practice, by R. H. Buel, C. E. 2d Ed- 


No. (—_— of Arches; By Prof. W. Allan. 
No. 12—A pee of Voussoir Arches; by Prof. 


No. 13-Gases Met With in Coal Mines; ch 
J.J. Atkinson 3d Edition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. 

“ ahaa of Air in Mines; by J.J. At- 

inso 

No. 15—-Skew Arches; by Prof. E. W. Hyde,C. E. 

No. 16—A Graphic Method for Solving Certain 
Algebeaionl Equations. by Prof. Geo. L. Voge. 

17—Water and Water Supply; by Prof. W 
ii. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19—Strenth of Beams Under Transverse 
nog by Prof. W. Allan. 

No. IR pores and Tunnel Centres; by John 
B. McMaster, C. E 

No. 21—Satety Valves; by Richard H. Buel,C. E. 

ae, 22—High Masonry Jams; by John B. Mc- 

aster. 


No. 23—The Farigue of Metals Under Repeated | 


Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s qgontograns: by Prof 8S. W. Robinson. 

No 25—Theory and calculations of Continuous 
Bridges; by Mansfield Merriman, C, E. 

o. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

o. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. ova Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; tpnslated 
from the French of M. Leon Pcuchet 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of welling 
Houses iD Town and Country; by George 
a ce ,Jr. 

aor Making for Suspension Bridges, as 
a. Se in the construction of the Rast 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
8d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 31—Gecerephical Prank De its Uses, Meth- 
ods and Results; 3 Frank eaux Carpenter 

No. 38—Maximum tressesin Framed Bridges; 
by Prof. Wm. 


No. 39—A Handbook of the Electro-Magnetic ' 
E. Loring, a practical telegra- } 


Telegraph; by A. 
pher; 2d edition. 
No. 40—Transmission of Power by Compressed 
weit by Robert Zahner, M. E. 
No. 41—Strength of Materials; by William Kent. 
No, 42—Voussoir Arches, applied to Stone 
pridave, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 
0. 43—Wave and Vortex Motion; by Dr. Thom- 
— Craig, of John Hopkins Upiversity. 
No. fe—careine Wheels; by Prof P. Trow- 


bri 
No. 45— ‘Thermodynamics; by Prof. H. T. Eddy. 
No. 46—Ice-making Machines; from the French 
of M. Le Doux. 











No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solidin a Fluid; by 
Thomas Craig, Ph D. 

No. 50—Dwelli 
trestiqn and 


Houses; their Sanitar any 
rrangements; by Prof. 


eld. 

No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. Oe wasinny Quantities: translated from 
the French of Argand; by Prof. Hardy. 

No. 53—Induction Coils: how made and how used 
3d edition. 

No 54—Kinematics of Machinery; by Prof. Ken- 
woe with an catreduenen by Prof. Thurston. 

i eer Gases; by A. De Varona. 

Ne: 56—The Actnal Lateral frente of Earth- 
work; by Benj. Baker, M. Inst C. 

No. 57—Uncandescent Kiectric l ights: by C-mpt- 
>. +i Du Koncel and Wm. Henry Greece ;2d 
edition. 

No. 58—The Ventilation of Coal Mines W. 
Fairley, M. E., F. 8.58. 

No. 59—Raili iroad Eoonomics; or Note’ with 
Comments; by 8. W. Robinson, C. E. 

Be. 60—Strength of Wrought-iron Bridge Mem. 

bers; ‘ws . Robinson, C. E. 

No. 61—Potable Water, and the Different Meth- 

ode of Detecting Impurities; by Chas. W. 





olkard. 

ne - 62 The Theory of the Gas Engine; by Du- 
& 

No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

o. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
ee. 

No. 66—Dynamo-Electric Machinery; by Silva- 
nus P. Thompson. 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating; by Robert Briggs. 

Ho, Chemical Problems; by Prof. Foye; 3d 

ition 

Ro. 10--Ezplesive Materials; by M. P. E. Ber- 

elot. 

No. 71—Dynamic Electricity; ¥ ioe Hopkin- 
son, J. A. Schoolbred and K. § 

No, Le oe reg a “Surveying. Geo. J. 
Spent. Bree A. Hardy, John B. McMaster 

No. 73— py Ale ebra; or the » Algebra of Al- 
gebraic Numbers; by Pro 

No. 74—Testing de Aton PA, “History, Con- 
struction and Use; by Arthur V. Abbo 

No. 75—Recent Progress in ‘Lg SR 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Graphic Proces- 
ses; by Lieut. Jas. S. Pettit, U.&. A. 

No. 77—Stadia Surveying; the theory of Stadia 
Measurements; by Art ur Winslow. 

No. 78—The Steam Engine Indicator, and its use, 
by e Van. 

No. 79—The Ss of the Earth; by Frank C. 
Roberts, C. E. 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc ‘parative Tests of 
Acwmregy, Delivery, etc. Distinctive Features 
of the Worthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Lfimber, hy, the use 
of Antiseptics; by Samuel Bagster Boulton 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—-Flow of Water in Open Channels, Pipes, 
Gondulte, Sewers, etc.; with tables; by P. J. 

ynn, C. 

No. 85—The Luminiferous ther; by Prof. D 
Volson Wood. 

No, 86—Handbook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
United States; by Prof. J. C. Foye. 

No. 87—Treatise on the Theory of ‘the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 

No. 88—Beams and Girders. Practical Formulas 
for their Bestetance by P. H. Philbri 

No. 89—Modern Gun Cotton: Its te 
Properties and Analysis; by Lieut. John P. 
Wisser, U 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. yl— evening: Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIOAS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Kedwood, F. C. F. 

No. 93—Notes Embodying Recen Practice 
the be mapa Drainage ot Buildings; with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. E. 

No. 94—The Treatment of Sewage; by Dr C 
Meymott Tidy. 

CLEVELAND PRINTING AND PUB. CO., 
Cor. Wood and St. Clair Sis., Cleveland,O. 

es* Copies sent by mail on rece: pt of price 
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Bright Wire Goods. Cradles. 
HA R DWA R E M AR K ET . Regular List ne 85.£10@85£10£10 | Grain........... dis 0&2 
—_—— Broilers .—Henis’ ss ae. ot ____Crowbars. : 
A eeaee sewers rereee eee eeeresesoonr % shatbeseauns 1 4 
WHOLESALE PRICES. ane sammanee $450 550 680 eae om ft 
Anviis. ser th. Buckets, Galvanized, Rapes Geode: 
; t $3 00; 14 qt $4 25 
American. wade OO wineiseistecgae Tings. maeee Fitch’ s Pattern....scesosssssse dis 50&10@50&1010 
Wignts..........-ceseees poteqnebidesinehes wiih aganbedsh ortont Humisets, Becker & Os. _dis70 | Rubber ® doz. $10.00, dis £0 
Anvil Vise and Drill. Peck, Stow & W. Co.’s .........dis 5041 @50d10&10 Guiles. 
Millers Falls Co. $18 dis 20 | Elirich Hardware Co., white metal low list dis 50 | panies. met 
Cheney Anvil and Vise................0000 sectional dis 25 @5010 | Excelsior Pocket — ead 
Augers and Bits, w kin Butts pigeoans Dog Collars. : soa 
: ; ines OMI 5. cckaas ss daanineraneeccennes 7 E il m 
Gomamon augers and lt ia | Ga ton ang | Bmbaan rn 
Cook’s Douglass Mfg. TREE EN ee oe dis 55 Fast as) ghee 50&10&5@60&5 Door Spring». 
Bessel Senminar’ angers and bits, dis 2 | Past joint, broad.........cccscso01-5541045@6"410 | Torrey’s Rod, regular si20........-..0- ® doz $1.30 
tate eal = 5@ 3545 foes yoo ean sce candeniae ose Tu&10@715 | Gem. (Coil); list April 19, 1886,.......noe sme dis 10 
arge, A Loose joint, jan.........2. s+ cn 5 
poner Saners, abe = ie dis 25&10 Loose joint, jap. with acorns : Drawing Knives, — amas 
ioe Tr ie . dis 40.410 isvose DAD, BOOEIB anne Douglass & Middletown. A iy il ES. diets er ks 
% ioarm a) naietinscrncinehaiidltnecite a 
re pets ee dis 20&10 Toone vin. o> eal plated tips.70&10@75 | Adjustable handie.......... dis 5@3:% 
Ww t steel— 
Ginlet bits, oommon..beF €7088 $3 75G85 25 | w cought ast GOIN BARTOW. wcccwenmes TOKIO@TS Drills and Drill Stocks. 
Sreatere Sk Stee “dis GERAD batons | Wrought. fast joint broad.............----- 70%10@7% | Blacksmiths’ emcb....:......ssssssessnsurssverseeeeenen L75 
Ship Augers... --.--vveeeseeeow oes , Wro’t loose joint broad..........0- sescseesses 704£10@75 | Blacksmiths’ self-feeding, each...$7.50 discount 20 
Awl Hatts. Table Butta, back spon, ot ER EERE: pestis 43 Breast, 4 8. & \ a Mrasbecseabocésyial Sees 2” £2 
Regular inside blin geared 2 | Breast, Millers Falls............ ...+ «each, $3. 
Sewing, brass aor ee ¥ © cross 01.50 i dis to Light MOUS UG on. ccc cosas secceocarsveeeen 70&10@75 | Ratchet, Weston’s............00+ sssssssssece--ee 20@25 
Patent sewing, Oe Mi AME ER a, cca ccacecues sonusecocesscvenenin 70&10@75 Automatic Boring Tools ceil each, $1.75 @ $1.85 
Patent eo Sy - a 00 ® gro.,......dis 45410 Lightloose pin 70&10@75 | Twist drills sve eee STORE 
Pat. peg, leather top, ......$12.00 Pgro., dis 45410 Can Openers, pa -... pon ti ne 
Awls, Brad Sets, &c- Sprague No. 1 $2.00. 2 $2.25, 3 $2.50,.dis Lape He Soe BO ICS 
Awls, Sewing, Common. ..... po © execs $1 gy be eneais’ See dos $2 50, dis 45 | Cleveland......... 
Awis. Patent Pes. vine W cross @se—dis s040E10 speersigee rt glessieen M Beach Re wee 00, discount 20 
Awls, Shouldered “Brad... osGa. oe = Caps—Percussion, e seh, ae AF eac ‘atent...... ’ UW, dis, 25 
Awls handled rad owner cee OT aets Hicks & Goldmark’s 1 ee again Hens 
Aw yore morn - $1.50 8 Son dis 25@30 - L. Waterproof, 1-10’8 .........sceseee oe SNe &° . : . 
fuls. et 10.50; No. 45. KE. B. Trimmed Edge, 1-10’s ...........++« 65e t 18S | Sheet [ron............scsce. sscsssieeoesseenl AT RO 8'ZE8 e%6e 
Bret cag Gots. No. a2 2 Si $ > No. dis 7u& 1085 E. Sree ef cons. Fire, — ESS) Sheet Iron satrestsecet small sizes 445 
ouble Waterproof, 1-107 ..........sss00 E ome, 
Bind Seis Stanley’s Excelsior, No, 1. dis 3 £10 Musk ket Waterproof, 1-10’s ............. eiotees weg te ss Bpeaty Mee 
Kins oauaeital eM Gril Gai ici ss sckiscccstesied $1.60 Rivet (Standard Co).....cccccocccceeees per gross $12.0 
Makers’ and Special Brands— Elys E.B .. 54e & 55e Emery, 
oe seamed Pdoz. $ 60@$6 50 Cartridges. it. 4to No. 54 to Flour. CF 
Bdoz. $5 50@$5 75 & 150. gr 
tat ro oe ..$8u0 Rim fire...... discount 50&54&2 K » or i Ag? - ht 
Full Dolished Faire ee oe eae ennaes Pistol and rifle.......00scccereseeeeeeees discount 254542 | Kegs, @ ib............ ~ 4 Bt 3 8 
Axle Grease Military and sporting................ discount 15&£ &z a Kees, 4 _ ong 4° pas amo 
Fraszier’s. in bulk.............. keg ®ib 4c; pail 5c net Carpet Str _tchers. 10 ty 10 in 6c 63<c 6 
Frasier’s, per gross, in boxes 99-50 Cast steel, DoLished...sscoe sees svsseon® dos $2.25 | 1Utbcans,lessthan1010 c 0 c Te 
Bag Holders, : Cast iron, steel points............scccecssenseee 3 on do Escutcheo. Pins, 
Sprengle’s pat., ® = aa eoencesegancesesescced dis 60 cone * ee earns Ad hE Iron, List Nov. 11, 1885. ........dis 50 £10050 108s 
utheis WetwEe 2. Sic cca soe Pincs lass dis £0 “Cattle "‘Semasene. ; SDUIEN canudesscgaiusepeeseeenbaiancaubuae 
Common eran a ---Bdoz $1.50 dis 50 Humason, Beckley & Co.'s ...........ssses-sseer2ei8 70 Escutcheons, 
Bells. Sargent’s.. ds 6624410 | Door Lock....... .... Same discounts a _Door Locks 
and. light Brass......ss.sssssscesssssussesesne dis 70 & 19 Peck, Stow & W. Co...ccscecsssssseenneente dis 50820 | Brass Thread... vscssccssccesseconeceessonss is 60@60810 
Hand. White Metal.............00. sg dig 51410 Carpet Sweepers Wood dis 25 | 
Hand | SSN ESSE RRR 1s 3344X : 
and Sire ime. paisa ea tg Be 1u@35 Siete. pin” papesatinncn area Prkibe ile 3B Rab. e Sw $16 m4 Files i 
Gong, Abbe’s dis = MA "S NEAT Ie vt 
4 is 49 Cottage . / SSA ee 6081 OC E1045 
— eee eet dis idle 59 a. with band .........cccscee Black =... 60&10 
’ anion I ‘ it ene nines sooeetioseonsonebrealinneneensnentencenton gests Wr Gam WET MGM re a kaa eee 
Call po ante terete fis 0@40KS Garland ............ P doz $18 Helles s horse shoe rasp...........dis 5047% Pat 
Farm bells..........c..ssccese:see00: 3e @* 4c Cares Faucets 
Steel alloy, church and school.......... sesseseneeedhis - Horse and Curry c.ccecesoussoss. dis 10&10@10£10.&10 Frary’s Patent Petroleum...... dis 404542 
eee EB mmennee Casters. LTA A ee 5 
Blacksmith’ tn-r-m-{ Bullock SN) Bed A fie Fah i en ee ee 
oS gaan wafsoount 401000 Shallow Socket wmmmoneenl £1. 7 (va60& | Paragon... ee 8 don $1.75 
5 C..ccccceccccvcccecccs covceccccccoccosccces dis ‘or 
Belting, Rubber. Yale Casters. ist May, idea. .dis "30 &10@40 
; : ee se d Spading- Asso. list........... dis 65 
tandard.......-. dis 70&70&5 Martin’s patent .......:e.co.. coceseesseee is 45410450 | Hay.Manure an 
ee yes ak ‘; ~ “TIE st Sioa Pss.na34 E te ieee ee reese di s 0&10G30 
S Trace.6% 10-2... a ir 1.03 nterprise Docerceccccccceccss co 1s 
cert Nabi Cente GARE oD Frees IB PETS | sour onoaras sy Fa 
7 double dis 35 Trace. 7410-2... --® pair 1.11 Contral Stamping Co.’s low list.. bahihocad dis S5&10 
Standard, oak tanned, ’ .dis 60 German Halter Chain, list June, 1857... dis 50£10 | Ne 4 
‘Alex nh Brothers’ Pure Oak Sonned— German Coil. list of June, 1857... dis 50&10&5@60 Py ~ Ue $3 00 375 425 4 5 525 6007008 oo 9 oo 
New list Oct. Ist, 1887, less... Seek eucesease ste Gelveniaes pune Chain 2... ... eeeeseere » Tebhone Fluting Scissors. 
nny Stops. Jook Chain, Brase..0ccs-cco0s-.. ~dis70@70K5 | DisCOUNt ~--rvsrverrssssnrerrenssevensscesssseassuneaseseeee ¢ 45 
Hotchkiss’s ® doz eoose is 10@10£10 Ghote Fluting Machines 
Weston’s ® dos Nor 1, "si 100; No. 2, $9 45 Whit ene gs 500 | Bale 3d4-inch............2..s-c-cesesnsssnessseee $2.15, dis 35 
rill’ ® doz 7 _ 50 White Crayon . saiaaien-cuneiaeall ~- eros ies, dis 10 Geneva ent ¥luter. White Metal. 7 
sun aig Red “ i | shevard band, oe Wi 8 Ta ri 
: . : 5" BERR... csacedes delcse Suashininiehes does esses seioei ese ARGC ere a a 
Spteaden. Byenetswe ee fet Chisels. Knox, 6 inch rolls $3 60 each } dis 35 
ABEUBE ...cccce. c--coree sevceceee ove ® dos $24 00, dis 4(£5 gooret Framing. and Frmet....... dis 75&5@ 75& 10 | Urown, fA in. in. $3 50: 6-in. $4 00; 8-in. $6! ad EY 
Blind Staples. Socket : raming and suing be & Bros kode dis 30 a » eee n. $336 cack” i. e 
raming, od Aapamer see oe Ree 
Barbed * inch and larger.......... ® 1b7}4@8c net Sor elte ns Pa there me vaserchagey 30@30.&5 Amerees. Sin. 0; Cin. isa —_ _? -.dis 35 
Barbed 46 imeh ......0+---seeeeerserneees ¥ 1814 @e net Tanged RRA chet tecdeiciarsseiacousciateal dis 40410 eek, hand Suter, Nos. 1 is: 2 2 $i3 30; 3, : 
cari: Bolts. alia | Clamps. 810 ® doz dis 30 
Cast iron barrel bolts....................ccsces 7 ; aT ae Gamma, 
Cast 3 an Series RAIN =| @i0 ’ ust0 alg EEF Pe ee ee Soe ces Be ES eheedioinnea’ dis 60&1C 
vos eat door See arog a a | Sargent’s cabinet, iron .....s00...ceeeeeee WP Ulin iiatinnxsrvemstdairtnsinaestnnntcacvcaceddeeaseal dis 10&10 
Wrt iron barrel bolts................ 70@70410 Chips. Gimlew, 
Wrought iron square bolts sees TO@70K10 and spring bar, Norway iron Nail and Spike... .dis 50&1045 
ug Axle 
Wrought shutter bolts. ww) OCH Wrougut-lron felloe clips.............. .e B® DD. Double Out, low hist. 
Sargent’s ies Steel felloe Clips.............se0e RI WHER PlbSe | Bee’... vee eross $12, dis 23@2545 
{ premem. new Be... ri a aetna seo Cocneyes. x pete. ake 
ire , asa 
pie 01 AisCOUNE...... -occccsorecovecsecccesseseseoseenconoseosogoceeessesed Tin enameled.<ccoes.. .... waflis 40@40810 
— ge and tire, Philedeivhia pattern ceeaicn a Cocks, Brass, \ . | Famiiy, Handy....... i is 60 
Plow bolts.... ee | Hardware list .......-scsseesssee ood is40&10K3 Grindstone Fixtures, 
Machine - mee esiashGunesenthehincengbansdones kinegt Coffee Mills, wer dis70&10 
Rn ia Enterprise ........... 2 & 10@30 | ** Gun Wads, 
Van Sand’s Screw Pattern $15 ¥ gross—dis 90410 ENS Pr Om U.M.0. & W. R. 
Van Sand’s Old Pattern.....$15 ® gross—dis 55410 | Compassed.............ceceeseeceeeeeseeeedeen eee dis 70@70£10 UMC&W. 
Aatomatic for WOO.....0..0000 gio. =} ace eo 2 Dalipets... CEs dis NOTE UM.C&W. 
i oe Bemis & Cali Co.’s Dividers............ covers 605 | U. M. C. & W. 
Borax. ie Bemis & Call Co.’s Compasses & Calipers..dis 50&5 Kiev’s BE. i 
B D.....0000. %4ek10}40 | Bemis & Call Co,’s Wing & Inside or Uut- ph PE” 
Boring Machines. side dis 50.%5 ey sr. h.. 
, Bemis & Call Co.’s aoa Bi i — ae = Hack Saws. 
Bnolls Hioch petene Cab) 6 Te dis 40&10810 Bpeeelsler nen # (Call’s Patent Inside)...dis 50 | Griffin's lack Saws, complete........dis 40&10@5) 
LA@WTEDCE ............00008 > 6 75 dis 40@10£10 | Gook’s Extension. dis25 | Griffin’s Hack Saw, siahe only......dis pears | 
Other machines......... 2 7 7% eececee J. Stevens & Co.’s Calipers and Divi- pepe be Diamond Hack — — a ecient dis 
Phillips, with augers...7 eeece ae ders 
Bracea. Coopers’ Tools. Jute horse and cattle ties..................see00 608 10&2 
a Ke dis 50@50£10 | Bradley’s. Pincune discount 20 Mammers. 
Bpoifard oa eg ge agiccadl i is Pargr trey Barton's pprgaeseonerrmerensncete discount “os Mardote « 7. aM discount BOs 
le 9 Bly Wicces ” ed. eee BH TOW LIST.) AN LO. L5G 1 .o- cc cncsecessseee 
Scenes’ Nos. 117. eeod iD.. : say's AH Corkscrews. ~ | Magnetic Tack, No. 1, 2, 3, $1. 25, $1.50 ane $1.7 
TaCe . oe ais 0 
Gureee's corner © dis 60 | Humason, Reckley Mfg. Co..........dis, 40@40410 Hoary hammers and sledges under & tbe te oFm 
Brackets. Clough’ OWROOIG cicccsscecesctciastocens 334%@33 4&5 5ibs, 30 c, new list.... 3 60410 10.£10@7 0 
Corn Knives, asand Cuffs and Leg ‘Irena. 
0&19 
Fhelf, plain. Sareet' het a Ge 4l0d10 | Clipper 2,00 | Providence Tool Co., hand cuffs, $15 ® dos...dis 16 
Readi lain’ ~* 50.el @604!1 &5| X. L. 0. RK sss 4.50 | Providence Tool Co., leg irons $25 ® dos......dis 10 
roading, Povette nn... “ais 6OKI0@COK1CK10 | Ruassetts...runesseceneseseoues™* cove ; “6.50 | Tower's dis 25 





















































Handiles— 
Door or Thumb Latches. 
Per doz Nos. a 
Sargent's ..90 100 118 hn By A 410 
é gin * Lane ee nis ebbdessen’ ete 
ronze [:vun Dro OB. soci corres net 
Jap’d store ioor handles wis, i iat Plate ; 
$1 10; no pla: 
Barn G08 ....c0cccceccssece sessasaes 
PE Nike: véivitkdsisnsnisescsases csccranccededs 
Surface cnest...........:....00 
Flush chest.. 
Liftine .. ‘ 
Saw and piane....... 
Hammer and hatchet... 
Brad awa ¥ : 
Hickory hymer chisel, assort......8 gross $4 50) 
Hickorv firmer chisel, large ...... ® gross $5 00 g 
Apple firmer chisel, assorted .. .-® gros 00 | = 
Ap le firme: chisel, PES | gross $6 00 | 
ket firmer chisel, assorted ....B gross $3 00 
ket framing chisel, assort ....® $5 00 J 
File. assorved.. ..........0000.+. e gross §2 75. 40@tv 
Auger, asso enibeosende .@ gross $5 00 t x10 
Auger, large ........ccrvesseeee ® cross $7 00 
Hangers. 
Barn Door. old patterns....:. ... dis 60410 £16 @.0 
cuman (Watl-Friction)........0..+sccccecosocrectsc: 
ahadbenescosuhebondbdhdte bik Geico dsode me 4 £10@ x. ~~ 
| mec Svinte sgl 
Kidder’s qslidlitisdesehe< tél eke) sésokehbetebtie Boaciog 6 
Terry’s Patent....5 in.. 12.00; ira "70.00. dis 50 Ac 
Paragon od dis 4€C&10 
Richards dis 3@Xa&1u 
Harness Snaps 
UNNI, Witte SO a dis 40410 
Covert, New Patent. new list............ .dis W&542 
Lightning Hay eerie 
RIREING wc cncisonreccslncdelenticscel dos. $18 00 dis 25 
MOOD sias.. sovicesietsoaiiest xe +) dor ' $17.00 dis 30@3045 
Hinges. 
peg Strap and T Hinges 75 07545 





ye to 20in.. >t oe 


























Screw hoos & eye tla” ie e § dori 150 
rel. dia 10 
Gate, westera e dos st 40. dis 60 
AOR TEE. - “sndenipsessaecncbedabocend 00, dis 55 
Gate. N. E. reversible... cee B doz $5 2 20, dis pote 
Gate. Clark’s, N des GE Serta ee -dis60&10 
Gate. N. Y. State ........ ove. dow $5 00. ate Saa10 
Gate, oauaaie’ dinvhitisinidencnania ® doz $12 50. dis 4 
Gate, common BOTSC.....00005 8 doz pair $ t 50, dis 50 
Gate, Shepard’s 60x1045 
Hollow-Ware. 
Stove Hollow-Ware. Ground dig, ....,......60@ 6045 
| betaceth ae 6181006 pee 
Baomeled eS ee aetie is 65& 0 
BAUCOPENE ove cccocsccccocrccesccesere ethtedtbedees ane 40&5 
Galvanized xed Tear Ket tles 
| {neh ....... 7 8 4g 
Each...... 60 65 TR 
Hoes. 
Garden. mnethee. saiecatiniasiekaine dis 65 
Planter’. €0be.ccccessssecescssesd 65 
anton dis 65 
5\ Hog oe and —— 
Hill’srings . 2 25@$2 40 
a Old Styie....... aee0e$3. 00 
TIDGCTS....e0ree-serseree { bia Sisie Ei lot b4 50 
Blair hog ringers.................-.000 8 doz $2 61@$2.6> 
| Bird Cage, Sernent’s } —". dis 60410410 
, * ee dis 75£10@8) 
Clothes Line Sargent’s list... dis 60&10&10 
Ceiling Sargent’s list.............0000-... dis 554106410 
Coat and Hat. Sargent’s list ...... dis 55410 @ 60.£10 
Wire Coat and Hat. Gem.................cc0c0 oneeeeh iB 45 


Wrought Staples and Hooks & 
Staples. list Jan 12. 1887. — “ar @ 
Wire Screw Hooks and coon = 


is 75dc10 
Hooks and Eyes—Malleable od dis 71 @70£10 
Hooks and Eyes—Braag.................. ~ dis 60&10&10 
aca ~— 


9 8 
Ausable. 1 .. 3 24 25 2% 2h dist5A10to25410810 
Putnam, #fb...18 19 20 21 23 . 


-dis 15 
pS ER SERED BES oh 35a W@B& 10x 10 
Horse Shoes, 


Burden, at factory... 8 keg $4.00 
mi. gs Shoe Uo., Perkins’ ‘Imp. at at fao- 

eI ND RA ACOLI OM DLN keg $4 00 
Mule posdeng at factory... P keg $5.00 


Hose, Rubber, Boston Belting Co’s. 






Standard .......00....... --7@70&10 
Extra......00 - BO@ED «10 
pS RR AIRE: ROR PRESS 45410 


Ice Picks, Chisels, ae. 
Am. Ice Chisel Pol’d............... ® doz. $3.00, dis20 














Ice Cream Freezers, 
American........ eel 50£10 
I cconarsennsanhstigianeattinnvicbeabiianinsienmmmmatiensthaed 55410 
Crown.. : 50&10 
Ice Tongs, 

EES: FEE -@ doz $4.00, dis 25410 
SE cisccsasieihineniiinannent -@ doz $2.75, dis 20@25 
Jack Screws, 

Illinois Bolt Co- list, dis 70 

Kettles, 


Spun. Stamped. 
Brass. 7 to 17 inches inclusive...... a 
Brass waaee than 17 inches......... 








334 
Enameled and Tea Kettler Bes! Hollow Ware 
Keys. 
Eagle. cabinet, trunk and padlock.....:..dis 335442 
Knives. 

Russell’s Butcher....... net 
Moran’s Shoe Kniives.......:..cc. dis 20 
Knobs 
C - Japanned...........0 ? erogs 80c. dis 60410 
Base, Rubber Tip.................-esss-...«. 041045 
Hemacite Door Knobs. new list...... dis 40@10@50 

IRR IES. eRe a 

EOE PRs DOING. ccceseserescececsscocngnsstecddtinenes T5ce@78s 
Door Por. Nickle. --2 00@2 26 
Door Por, Plated.......s...-rsserernsressevesreeered OOM 25 

Ladies, 

Melting, Sarment’s......cc...cccscccssereeeesees dis 55410 
Melting. Monroe’s Patent. ® dos $4. 00. --eeese is 49 
Melting, P.S.& W. s 35 








Tubular No. 0 


Cubular Lift Wire. No.0, ® dos..... isl N 
Tubular, Lift Wire. No. 1. ® dow ....... ..... 700 
Police, Small. $6.00; Med.. $7.25; Large. 

$9.75 dis @25 
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IRON TRADE REVIEW. 








Classified List of Advertisers. | 


The star (*) incicates thet the adv. appears al- 
ternate weeks ; the dagger (t) once a month ; 
the double dagger (1) irregularly, 


—- 





Paar. 
Bolts and Nute— 


Hotchkiss & Upson Co., Cleveland, 0... 10 
a & Collins Norway Bolt Co., Cleve- 10 
nd, 0..... 


Brick and Tile Sethi. 





Frey, Sheckler & Hoover, Hocpres, _ ees 18 

*Stevenson & Co., Wellsville, O................... 1 
Bicycles and Tricycles— 

A. W. Gump & Co., Dayton, 0...............s0008 19 


Babbitt Metal— 


Fay Manufacturing Co., Elyria, 0............... 16 
Belt HB. Iders— 











*W.R. Santley & Co., Wel'ington, 0........... 2 
Bolilers— 

Smith & Teachout, Cleveland, O 110 

J.C. McNeil Vo., , ‘Akron, 0 apicaaiiigs 

game Steam Boiler Works, “Mansfield, ‘ 

Reeves Bros., Niles. O 2k Ww 


Sharon Boiler Works, Sharon Pa................. 2 

Enterprise Boiler Co., Youngstown, O 

Lane, ley & Co, Cincinnati. O..... 

*John T. Caulfield, Richmond, Ind.... 
Bevel Jig Mills— 

C.J. McNutt, Ashtabula, 0......c00-.ccccceeeeeess 2 
Books— 

Cevetend Printing & nbs ws Co., Cleve- 











Coal and Coke—— 
Pittebarsh & Wheeling CoaiCo., Clevelend, . 





emaacions cocceeece 
Cleveland Printing & Publishing Co.,Cleve- 
—s as 14 & 18 





Coal Screens— 
*Forest City Wire & Iron Works Cleveland, : 
Cranes and Derricks— 
Pheenix Ir-n Works, Cleveland, 0 19 
qomyier Manufacturing Co., Cleveland, 0. 18 
Wm. Tod & Co., Youngstown, 0 20 
Car Wheels— 
Bowler & Co., Cleveland, O.............. ...cescesee 20 
Cleveland Wheel & Foundry Works, Cieve- 
BE TO ccttcdctindtaapibacsesetecesaaaenl adaiacdcnbecatiin 18 
Chemical Laboratory— 
J. F. Elsom, New Albany, Ind..................... 10 
Cutters— 
+B: own & Sharpe Mfg. Co.,Providence,R.J. 20 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass.......... 5% 
Drilling Machines— 
Bickford Drill Co , Cincinnati, 0... 





eee eeeeneceseeoees 





Universal Radi “i! Drill Co., Cineinnati , 
Lodge. D Davis & C , Cincinnati, 0.. . 19 
i hemaden Cincinnati, O.............. 10 

es nba and Contractors— 

E. H. Jones & Co., Cleveland, O.................. 1 

Jas. P. Witherow, Pittsburgh, Pa... an 

Alex. Laughlin & Co., Cleveland. Cana eae 2 

McClure & Schuler, Pittsburgh, | 2 
Elevators— 

L. 8S. Graves & Co., Rochester, N. Y............ 2 
Explosives— 

Hercules Powder Co., Cleveland, O.............. 12 


Emery Wheel Machinery— 


J. Wendell Cole, Mf. a. ‘Columbus, 0., or 
SS aa ee 


Engravers and eusimibinsee~ 
Eclipse Electrotype & Engraving Co.,Cleve- 
land, O - 





Engines (Steam)— 


Ki'by Manufacturing Co., Cleveland, 8. eae 1 
Novelty Iron Works. Canton, 0......... ne 
Acre Machine Co., As ERS 18 
C. & ‘4. Cooper Co., + verate. sess ackccas 
Lloyd & Bhorret, Grint, El RE 19 
Wm. Tod & Co., Youngstown. ke aie 
Lane & Bodley Uo., Clpeianati. 0. siacs SL 
E. E. Cline, Alliance, O....... 20 
E. H. Jones & Cc., Cleveland... 1 





*Columbus Machine Co.,Columbus,O 8 

*Chandler & Taylor Co., "Indianapolis, Ind.. 2 

Buckeye Engine Co., Salem, 0 18 
Engines (Gas)— 

Schleicher, Schumm & Co,, Philade!phia, 

Pa., and Chicago, Ill 19 

Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland, O.. 14 

*Cu tis Regula‘or Co., Boston, Mass ........... 8 

Harlow Lubricator Mfg. Co., Boston, Mass.. 2 

 mceasgy Flue Cleaner Co., Cleveland........ 14 
Forges— 

Cleveland City Forge & ree O. Cleveland. 


seeeee seeeeeeresones 


Seen e ee eee ee eer aee Ree eeeees senses 





Foundries— 


Bowler & Co., Cleveland, 0..... .............. 10 & 
Tayior & Boggs Foundry Co., Cleveland, 0. e 
pie Fitzsimmons & Son, © leveland, ae 
rry & Co.. Meadvillle, Pa.. 18 
gar ea Wheel & Foundry Works. Cleve- 
0 Ge A Glee at oe <a 
For Sale— 
Foundries, Furnaces, Machinery, etc 
Klue Cleaners— 


Cleveland Flue Cleaner Co., 


+010 & 14 


Cleveland, 0... 14 


Crescent Manufacturing Co., Cleveland...... 14 
Files— 
Industry File Works, Cleveland, 0.............. 10 


Feed Water Heaters— 
Btibwel) & Bierce Manufocturing Co., Day- 


Laidlaw & Dunn Co. Cincinnati, Oo nn 18 

NG Cc. Srperens & Go., ‘Go, borinatiel Benepe 2, 
Ho; anu staring +» Springfiela, 

E. Hf Jones & Co., Clevel 








Founary Cupolas— 


Victor Colliau, Detroit, Mich.............seccs.. 10 
Frost Proof Steam Traps— 
“Curtis Regulator Co., Boston, Masz............ 8 


Foot Rules— 
Cleveland Printing & Publishing Co., Cleve- 
SINS ARs icilints i dhidalins Seecteinbin, oA ewtaciesoveneecs 20 
Founary Supplies— 
J. D. Smith & Co., Cincinnati, 0.................. 10 
Governors— 


Leonaré & McCoy, New York..............0000000 10 
Harness and Carriage Hardware— 

Geo. F. Eberbard Co., Akron, 0.......ccccccs00 10 
Hard ware— 

Wm. Bingham Co., or EER 10 - 19 


Ice Cream Freezers— 


Kingery Mfg. Co., Cincinnati, 0O.................. 20 
Injectora— 
Columbia Injector Co., Cleveland, 0............ 2 


Insurance Policy Registers— 
Cleveland eating sa Easing oe sare 
lan, O... ccetecres Le 
Iron Roofing— 
Sykes Iron Roofing Co., Niles, O.................. 1 
Cambridge [ron Roofiag Co., Cambridge, o.. 3 
Garrv Tron Roofing Co.. Clevel _* eae 17 
Standard fron Co.. Bridgeport. Miescomiscisies 10 
Cincinnati Corrugating Co., Cincinnati, 0... 18 


Tron Ore and Pig lIron— 


Dalliba, 1 Corslone * Co., Cleveland, O......... 10 
Le a Oglebay & Co., Cleveland, eee eae 10 
H Outhwaite & Co.. Cl veland, O..........0 10 

Pichande Mather & Co., Cleveland, 0-....... 10 
Iron Lime Kilns— 

Fred Kranz, Sandusky, 0...............sccccseseeeres 19 
Iron Planers— 

Smith & Silk, Cincinnati, 0...................cc00e 20 
Lumber— 

Fisher & Wilson Co., Cleveland, 0......... 10 & B 

Martin & Barrie, Cleveland, 0................000 
Lathes— 

Muller Machine C>., Cincinnati, 0O.............. 12 

Sebastian, May & Co., Cincinnat:. 0O............ 19 

Lodge, Davis & Co., Cincinnati, 0............... 2 

H L. Shepard, Cincinnati, O.W.. ............ee00 19 


Mining Machinery— 
American Manufacturing, Mining & Mill- 
OE Ra SS SE ana 
he! seamen ‘Camp & Lane Machine Co.,Akron, 0 


Ae Rene eee tee R Rees nee eee EeOOOE Rennes eeeeee teeete cess serene 


Machinery (General)— 


Lane & Boiley Co., Cincinnati, 0........... 

Lord, Bowler & Co., Cleveveland4......... 

*Columbus Machine Co., Columbus, 0 
Machine Shops— 





Webster, Camp & Lane Machine Co.,Akron, - 

Novelty Iron Works, Canton, O...-.0ccsc0sese 10 
Machinists’ Tocls— 

E. E. Garvin & Co., New York.........s00++ ani 19 
Patents— 

M. D. & L. L. Leggett, Cleveland, 0............ 1 

Jos. A. Osborne, Cleveland, 0O.................000 2 

H. T. Fisher. Cleveland, 0..........ccecs...0sss0ese 19 


Pumps (Steam)— 
John H. McGowan & Co., Cincinnati. 0...... 2 
Hughes Steam Pump (o., Cleveland, 0 i am 
Laidlaw & Dunn Co., Cincinnati, 0.. 
E. H. Jones & Co., Cleveland. ......... 
Pumps (Chain)— 
8S. E Crawford, Norwalk, 0....... Sac ceninenianases 19 
Pig and Bar Iron— 


Condit, Fuller & Co., Cleveland, O 








Cleveland Rolling Mill Co., Cleveland, O. 
F. Jarvis & Co., Detroit, Mich...........cs0 
Hussey & Pomeroy, Cleveland, 0................. 
Paint— 
Iron Clad Paint Co., Cleveland, 0............... 17 


Pipe Coverings— 
John A. McConnell & Co., Pittrburgh, Pa... 16 
Punching and Shearing Machine — 





*Bertch & Co,, Cambridge City, Ind............ 1 
Railway Supplies— 

Bowler & Co., Cleveland, 0........0.-.eeseres 10 & 25 

Cleveland City Forge & Iron Co.,Cleveland, 

Oleveiaid Wineel & Poaindry’ Works, Gieve: 

land, 18 

Railroads— 

I Nonna asc sctccecenseaneteneeaeae ae 
Reducing Valves— 

*Curtis Regulator Co., Boston, Mass ........... 8 


Steel Pens— 

Ivison, Blakeman, Taylor & Co.,New York. 19 
Signs— 

Weber & Lind Sign Works, Cleveland, 0.... 19 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass............ 8 
A.A. Griffing Iron Co., Jersey City, N. J...... 2 
Stoves — 


Tomlin, Bids & Co. Beams Onncccecsecaccoscesccsss 1¢ 
Cleveland Co-Operative Stove Co,, Cieve- 
DT, iit accbcactuhcstansaris® cacekuescscaudecnssendionneive 17 


20| Steam Boiler Inspectors— 


Hartford Steam Boiler {nepection & Taser. 
ance Co., Hartford, Ct............. 


18 Steel Rails, Blooms and Bitlets— 


Groveland Rolling Mill Co., Cleveland, dries . 10 
WV. F. Thornton, Cleveland, 0..... . 10 


ao 

E. C. Atkins & Co.. Indianapolis, Ind......... 1 
Steel Stamps and Stencils— 

J.H. Fleharty & Co., Cleveland, 0............. 0 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland, 0.... 10 

Summers Bros., Struthers, O.........e.c0cses..,. 10 
Sheet Steel— 

Standard Iron Co., B idgeport, 0..:....00:...... 10 


Steel Castings— 





Steam Fitters’ Supplies— 
Worewiek Manufacturing Co., ‘Cleveland, 


deat Holders-- 


Walker Manufacturing Co., Clevelcnd, 0... 14 
Turnbuckles— 


Cigveland City Forge & Iron Co, Cleveland, 


ieuieal Machines— 





Horton Manu’f’g Co., Ft. Wayne, Ind......... 19 
Wire Goods— 
F. Powe 1 & Co., Toledo, O...... ie 





TSedgwick Bros., Richmond, Ind 
Wire Machivery— 














John Adt & Son, New Haven. Ct.........-..+00. 19 
INDEX TO ADVERTISERS. 
A 
Etna Machine (o., ha ~ anareinete cium 
Armstrong. W.C. & Co., -. >. field, O eo. 20 


American Manufacturing, Mining & Mil ng 





RP ° 
Reeves Bros., Niles, O 
Rand, MeNaily &Co., “Seas and ‘New Yon 12 


*Stevenson & Co., Wellsville, O..........ccccccccceeee 
Smith & Teachout, ——— hebabbecuescestens 1 » 0 
Sharon Boiler W 


e-eeeeseceses 









and Chic OS MEL. cihectidiadllinis mgtineabtosthtninieets 
Stilwell & Bierce Manuteatari: Co., Day- 
ton, 9.... 1 
Sykes Iron. Roofing Co.. Niles, O.... Sok 
Gebastion, May & Co., Cincinnati 19 
Shepard Cincinnati. bcrcap aa 
Smith & Silk, Cincinnati, 0 . 20 
Sanger, A. [., Cleveland... coves 10 
Summers Bros. & Co., Ba ome Leaciouiibiisadéadas 10 
Seeger & Guernsey Go. eo eee 17 
Smith J. D. & Co., Cincinnati, O.......c0.cscece we 
*<chumacher E. A.. Cincinnati, O........-.ceccsees 
Simpson. Thomas P. Washington, D. C......... 14 
{cocgwick Bros. vo Eichmond, |), ESR RRRNE 
antley, o ellington, O............. 2 
Standard Iron Co., Bridgeport, 0.............sesssee 10 
T 


Tod, Wm. & Co., Youngstown, O ay 
Taylor & Boggis Foundry Co., Cieveland... ae 10 








Co., Cleveland i saasrutiten eagusanbinine. kapeugiobes dandies 20 | Tuttle, Oglebay & Co., Clevel and 10 
Atkins, K. C. & Co.. Indianapolis, Ind........... 1 | Taplin, Rioe & Co., Akron, 0......................... 10 
Adt, John & Son, New Haven, Conn.............. 19 | Thornton, W. F., Cleveland 10 

B 
Bowler & Co,, Cleveland 10 & 20 | Universal Radial Drill Co., Cincinnati, 0...... 1 
Bingham, Wm. & Co , Cleveland............. 10 & 19 
Bick‘ord Drill Co., Cincinnati, _ SRR 1 
*Bertch & Co., Cambridge ee ee iw Witherow, J. P., Pittsberahi, Pia.,....5--...cccess 


Buskeye Engi “i : Rea 
tBrown & t harpe Mfg. Co., Providence, K. L.. 20 


Cc 


Colwell & Collins Norway Rolt Co., Cleveland. 19 
*Cau!field, John T.. Richmond, Ind ............... 18 
Cleveland Prt’g & Pub’g Co., Cleveland...2 & 14 
Cleveland Wheel & Foundry Works, Cleve- “ 





| PY eet . i paedbeasetos 
Canton Well Driller Co., Canton, 0....... ......... 14 
Cooper, C. & G. Co.. Mt. Vernon, 0.............-.. 19 
Crescent Manufacturing Co., Cleveland......... 14 
Curry & Co.. Meadville. Pa...-..ccc-ccccccsocccecsoees 10 
qeevelane Flue Clesner Co., Cleveland.......... - 14 
Cambridge am Roofing Co., Cambridge, 0.... 20 
Crawfo | Bs ere 19 
Condit, Faten & Co., Cleveland. .. .............. 10 
Cleveland Rolling Mill Co., Cleveland............ 10 


Cleveland City Forge & Tron Co., Cleveland... 1 
Cleveland Co-operative Steve Co., Cleveland. 17 





Chester Steel Casting Co., Chester, PEs Gestesane 19 
Cline, E. F. Alliance, O 20 
*Curtis Regulator Co., Boston,Mass... a 
*Columbus Machine Co.. Columbus, 0............ 8 
Columbia Inj-ctor Co., Cleveland, oO. 2 


*Chandler & Taylor Co., Indianapolis, Ind..... ; 


Colliau, Victor, Detroit. Mich....cs.c0. 
Cincinnati Corrvgating Co., Cincinnati, 0...... 18 
D 
Dalliba, Corrigan & Co., Cleveland...............-. 10 
Enterprise Boiler Co., Youngstown. 0... ........ 20 


marines Electrotype & mnereving Co., conta 


and.. sa 
Eberhardt Mannfacturing Co., Cleveland...... 10 
Eberhard Geo. F. Co., Akron O 10 


Elsom J F., New pO. SEES, 10 
F 
Frey, Sheckler & Hoover, Bueyres, _) CSE 18 


Fay Manufacturing Co., Elvria, 











Weber & Lind, Clevelend..cseccscsocceccscsscsence, 

Worse ick Manufacturin Co., Cleveland........ 10 

Walker Manu ‘acturing Co., Cleveland. ...... «. 14 
For Sale. 


6’x10’ SELF-INKING Foot Power Print- 
ing Press: will do good work. Address J. 
-» care Iron Trade Review, Cleveland, 0. tf 





For Sale. 


NE OF DUNN’S HOISTING MACHINES, 
with b over 40 feet of chain. 


as new; 
pacity, 600 tbs. Address Dunn, care Iron Trade 
pate mg Cleveland. 0. tf 





For Sale Cheap. 


A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 
Review, Cleveland, O. tf 





For Sale and Wanted. 
HAVE ALWAYS FOR SALE New and 
Second Hand Iron and steel Rails uf every 

size, and am open to purchase same at all times. 
Address P. 0. Box 9tu, Pitt burgh, Pa. 





2! ENGINEERS | 2on't be Humbugged. 


We guarantee our A. & 
D. Flue Cleaners to give eonee the most perfect 
eae got motion entire length of tubes, and do the 
st wo 
CLEVELAND FLUE GLEANER MF’G CO., 
2ly 74 Frankfort St., Cleveland, 0. 





*Forest City Wire & Iron Works, Cleveland... 1 
Fisher & Wilson Co, Cleveland. 10 & 18 
OS A I ae 

Fleharty, J. H. & Co., ees svacnney ae 


Cc 


Gump, A. W. & Co.. Dayton, 0..... 
Garry Iron Boctae Co. Cleveland... 
Groves... 8. & Co., Rochester, eg tz 
Garvin, E. E. & Co. New York... a 

Griffing Iron Co, A. A., Jersey City, |. SP ee 2 


Hotchkiss & Upson Co,, Cleveland 
Hercules Powder Co., Cleveland............. ae | 
Hoppes Manufacturing Co., Springfield, O...... 2 
Hughes Bros. Steam Pump Co., Cleveland..... 2 
Hussey & Pomeroy, Cleveland...................:0005 10 
Hartford Steam Boiler Inspection & Insur- 
ance Co., Hartford, Conn.. 2 
Horton Manufacturing Co., Ft. W: ayne. “Ind. 19 
Harlow Lubricator Mfg. Co.. Boston, Mass.... 2 


see eeeeeceeces 








i 
Tndustry File Works, Cleveland... jeisaanaan 4 
Tron Clad Paint Co., Cleveland ................sessee0 
Ivison, Blakeman, Tay ylor & Co., New York.. 19 
Jarvis, W. F. & Co., Detroit, Mich............cs000. 10 
Jones, E. H. & Co., Cleveland............cccccsssesees 1 
K 
Kilby Manufacturing Co., Cleveland.............. 1 
Kranz, Fred, Sandusky, 0.........0 sscccccsessssessees 19 
Kingery Mfg Co., Cincinnati, 0O.................066. 20 
L 
Leggett, M. D. & L. L., Cleveland... 


Lane, Bodley & Co., Cincinnati. 0 
Lodge, Davis & Co., Cincinnati, O. 
Laughlin, Alex, & Co., Cleveland... 
“Lloyd & Sterrett, Erie, | See 
Laialaw & Dunn, Cincinnati, 0... wee 
Leonard & McCoy, New York. 





M 
eat 2 0) Cin, Me, ©, ..00 ssacescenscaiaasenbe 10 
Mansfield Steam Boiler Works, Mansfield, 0.. 10 
MoNutt, 0. 5., Ashtabula, 0....ccccccccccccccccoccorce 20 
McMyler Manufacturing Co., Coveland.. Sckaépine 18 
Martin & Barris, Cleveland... RSE I, 
Muller Machine Co., Cincinnati, O.....-....... ae 


McGowan, John H. Co., Cincinnati, 0... .... 2 
McConnell, John A. & Co., Pittsburgh, ee 


McClure & Schuler, Pittsburgh, Pa................. 2 
Be 

Novelty Iron Works, Canton, V................c000. 10 

Outhwaite, J. H. & Co., Cleveland.................. 10 

Oabornd, Js dco ClOVOIANG..coccescccsccccccecccosecesces 2 
P 

Pittsburgh & Wheelin Coq) Cor Cleveland... 

am 7 4 she? ot aan Wis snbisiaketasie cadsac 1p 


sete One eeee es ereeneseneoeeees 





The Crescent_Lu- 
bricating Com- 
an = Aato- 
ase Cups 
will effect a saving of 75 bet ae oer roll In- 
vestigate their merits. wer 6. CO., 
24 EV ELA ND, 0. 





Tuowas P. Stupson, Washington 
Patents > D.C. Noatt’y fee until patent ob 
tained. Write for inventor’s guide 


FINE 


CATALOGUES, 


Such as are desired wv all Manufacturers 





me AND a 


FINE 


Printing - 


—— AN D—= 


STATIONERY. 


Which every person wants, are furnished by 


10| The Gleveland Printing and Publ’g. Go. 


Lithograph Buildive. Cleveland, 0. 


——~»- 


oo cE 






































































































































































































































































































































































































































































































































































Loc I 
P. & F. Corbe ks, Bolts, etc RON TRAD 
P. & ¥. Corben, Looks & Bronte Goods E REV 
Escutcheons and and latches » Hot IEW. 
Padlocks and keys .. Got Houge Pulleys, : 
Bell pulls,mi padlock pore éeveteocs . : gapanzed Gomer 5 
Bell pulls Seatke postal wind Jot. Brass Sore ssn etreccecesosnsnee Giseouns 60618 | Steal 
“epic atedatetat : i : 
Butts, isi — jnoud Geis adinount S040 Nickel plated. cons» 18 
; bronze pl dis 60419 Wissevarovevesseeed unt 664%&10 isston’s try sd -\ dis 75£10@ 80 
Btore door ed BON esses wee 4 is 60 10 Petes tata discount 60410 Winterbottom’ quar and T. bevels die in c, cask Zino. 
8... ? beat mabers.ais 6 : (Vet Alaa Seaebircrs R Ch ae Pe 
Shutter Simoes fect Saesine be br ais me ener spout, p abrnnes dis sietn@oe oa10 Steelyards. seneeeeesanene dis is 3081 aoe Cpe ween tienen 
ush bolts, . bronze pl © bronse...d ‘ P is 70&5@ 10} BL ' Sto : seeeeceescescees 6 
Fron bela, gening, mes sis 6810 | Home & Call Co's = De E10 | Blackett es dis 40a10@50 | Be 
f shutter bars, phe Seneca reserve dis 70 Bomis & Call Co.’s Cast doz. good quali ng ’ screw ee sero dis3 &3 Pir 
Se ea di Se Call Co.9 8 io Fed eaty te | laden, Ro. 1b han 1&5@30 "10 | Shee 
Sash pulls an uine bronze I s 50 id Tinners... 8 wim ld Sock ove ccccce dis 50&5 Hindosta: Sica, 3 dis uF & 39 Shee a th 
pash plates ee st: SI ee ket......dis 50&5 bd ashita A> 2 1, 30; Axe, 334 & 39] Chilled sea eicn 
ees seg Ne M0. 60 | idins Door, re ae. ou fide die66 | Tarkey Sliven’ LO as Bs.. 
Wik der plates, genu rOnse.......... ~...418 60 ng Door, Iron, t brass......... e Washit Slips.......... diosin. 1, B IP 144150 No. 4....... 
oor locks ........ ine bronze. minted. Wf te disosl045 Warhita Sipe Wo We Bh Mk150 | Allens...... 
aa A. Cone Cast S Rakes She is 8 Arka‘ Sling No Teesemcsnnesweennes 1.00@ 1.54 Excelsior sevesseennevnnnerarsetssenstsn 
Poreslain lined a es ee S nsas Stone... & ib 24425 | ExCeL OF anna evenennern be 
fobivebseb 5. eesgessenebes “ , senses 1a 12 , 
Wy 00d npr ne ee paar dis 65 | Zine Stove Boards $1.50@ $1 i 1 
Dean's No. eer rere bh 3 0. dig 33 J. R, Torrey Ragor C Razors. as eels B | Oxidized. , “alesse COPPER. wb 
le giant. : 2, $3 35; seeee doz $2.50 Rifle R: me & Butch Wecena me meen ier 7 inovsce vets dagitininaiitibilinahs 
4 a 90....dis azor OP .cocccccovcce $10 @£.. ‘ai Ames’ list N ovels and Spade eocceveecesococsoces! 4 eee _17@17% 
Sotton Chalk.. Lines, 1s 50@E 0&5 | Iro Ps iam aa $950 is io — Tee ov 1 1885........ si {RON AN 1TK 
Iver, Lake, Besided, 0. @ fren, Thousand, } wus ussey & Binn epee disco D STEEL 
Ma o. 2, N N -,0 $6. Pee a is 55 n, Ordinar o fiat Novembe 8, rail road — unt 26 | 14 to4 b Flat Bar 
asons’ Line “4 0. 3, $7. 50 ® bd 00; No.1 oy list Seveutnat ooper’s Bl r17...2is 50@50, Joseph pcre aa §.25 4% to y to li 
WO 2 lothes, "No 18 $3.60 STOBS ......000 : 8.50; vee socio ock and I Garringe, 10| Gem ph Dixon’ s.. ve Polish, 8.00 | f to 8 4 1 pee inch 
2.503 ..0.. acct | OR . Gold yee careers etn x e 1% & v 4 to® 
; "$3.00; No. is 45 | Stai ai 3 50| R saseicngrveronsonineeventrteoieieien gross $6 00 di 1 4 £15 by inch 170 
Hickory... —— 0. . Ap, BeeWscccccccksdanse ds, 8 KOKO Dine newt PRIME 3 pooh ‘3 dis 4 Lge by 2 0 ‘Y 1 80 
e eee cesveee “ ae Mike tse y " 
Penfield Block Co., dis 20£10 ye door, Sar Rollers. pragnecsey becnagnmme oe 0% --1 80 
ee pg ree @20& cm gent’ Loth ia, 1 
snfeld Block Co. ; Lignum = od % &10@20 os 4 a , ae Ss snictacinabine dis 60810810 Heed’ Brick an and Plaster ee 2 20 
tobias oe ecicia Manilla. } i Ro di isston’s B laste 
tenuitt Wis ‘sie s0@s0ao | Sisal % bad geod wos 7. $10 | Brade’s brick... ea aa 70 
o seccnnssececcece: : v % a 
Dixon's PS.4W) 1 Gaiters 6065@60&10 | Boxwood trae tee | Sees a Seem, & 20 
Der, cut tm 814,00 817, Be, ee sess discount 8041 <| Ameriene | iron catbet tack pe % to 340 
. ww Cut Nos. b 5 975.00 $8000 $25. 00 $36. ‘en ots te Sad Iron. o@so10 x10 | Swedes } epet tacks all | kinds kinds. . s0@s8s ‘ls = 1 inch 40 
oodruff’ 00 4, 00 Belf heating. neve per 100 fb Rendes iron tacks s all kinds ..... BOB BORS | 6 seer 
Hale’ 3 (PS & W) per dos No100 Nols” fire. ee * 8 idon89 net Tinned Swede pboisterers’ ey was | ~ie 
s—Nos. a 12 13 $15 No’ 150 nterprise g Prong. waeeveeenrn ec ® dos een hee s-708 0 oekinan Halt ae. 
Setireeien... 27 $33 $45 40&5 p = Se senna tow ide. | American i pheisterers’ —- 0@75ai"* an Ss to 3 inch Dvaiend Melt Beane, 90 
“ceaee aes dis 70@7045 Per ton ash Weights discount 4C Copper gg cut tacks eee 6 a a und. 
- T0& ; ODDEF tAOKE ecrnescsnnninnar ‘i oak: 
An. (aa quality), e ng Knives, dis 30 Di er Cinerb finishing See eerat remo SaTNA 3 . 260 
gro, 1 issto Oo a ean r box ven eek 10 : 
acine S , 1 blade, $7; 2 blades $12; Disston’ a hand pane aa... eee $22 ppaihins | see k nails..... ook 2 
. _ single 3 se ‘ ; Ww. M. an panel, .. disco ungarian a 
» $200; double, $3 wuesn > ‘rip &e... unt 45@45 nails and H 3 20 
00 - M. ampio dd a5 mine: 1% ea : 
Tucker’ Money D dis 40@ 5 “3 Regular. per a Gimp and, lace - ‘Wicks tors by 4 and 5-1 Parga g rin? 
rs ® dos... rawers. 45 ~ hin Back. eit 21@.6e | Tru tacks......... &10 % oP Le co aa 7A jack 
oe TE White, Vermont cer oe POM ee SH et 
Stebbins’ genuine..... dis 70@7 Shod & varnished ® dos $1.50 0 Beart walls and clout nails... Tal0@ THA 10810 DOD svsvvsreeesseeeenseeeeeeee d 3 
cet Fn dis 60 70.&734 | A a doz $1. esi0 00 | Comm nails . 1 TORLO@T AL &10 | 1% to 4, N Hoo vot 25 
[éscotn 4” —l eanenmesgesomen SOdlv& 10 pose s Genuin Thy Pie aes 7 dis 25 Common 8 encase renee 70&10@ 70:.& x10 | 1% to 2. os. 13 to Ps. 75 
Sen ae 4010 orrill S bial inned ca patent brads... 70410 10410} 1 2, Nos. 16 
sees GS ive 08 aw Bets No. 1 $15.00: $13. pped t Bocce @70&i0 to 2 to 18 
....$13.00, —_an 70£10@ &10} 1 » No. 19 
List July 1 Nails (wire) eal 0. 1 $15.00; No. 3 dis 50 £10 | Stam ails... ......70&1 TK 10410 5 2 Secreto 2 55 
Standard = : nies eae and 4 $24.00 ped, Japaned Tinware. 0@70& 10410 Saeco 65 
nny Nails, ®k di Hatch, Cou Scales. is 40 &10@50 ed & Pieced. li 14 to 2, No. 22... 275 
ike card Ta ieee 70&10 Hatoh, Tea No He. Dicacns ae evemennes st Jan poser. ary 1 and BB savers 285 
‘ 3 o)  aebserage ; 5 7 a os gvnessssnneeneenen nee 4 
Size of bolt Nuts Pye than car lots, “3 4 som my | he an oh -eeamneoenieniten B doz ae "a 0 erprise Mfg. Co sorte “ are Ist 6.1 and 4 » Nos. ite 5... es 3 8 
Squ asa ashers. eams, List Game, N Tr n)......dis 20 75-16, and 1%, No. 2 and 20, F 
Hexagon sesssemensoneees  & * cn os 4 % % of January 18. 16s a 36@'S0%10 Victot ne bsaehatsce aos anon 1 and 1%, No. BL ssereerereseseereesesseneereree 3 oS 
h seeee sie coal 5 ‘ s is 50 . sees sssnsesentneotnen science as BS 7 
In lots iess than 1 SALA 88 6 “5 3% si Adsepiahie Box vranen &10@5041044 ian sata emmy ’ 3 25 
add lc to list an 100 re e 2 : Box 1 Handie per (S. R. & L “gt ry 10 
’ add ee et “ Foot 1 Handle - Co.) Woll Traw om gross $1800 1@12 
oeniueini’ aimee? a i sccniientiielieemtintiitainn ® doz acne 3010 ensak’s Patent..... uneee vhs 
Blake’s pattern. & Beckley mF £ Stanley R. Screw Dr1 vuoi 50 dis 10} No. 12, Twi 
LE. semanmonaeto ee dis 40 Stanley R. a1. Co.’ 'sVaraianot tl 106) No. i Flax Twine, % ne. — Le 50 
eeeeces oz. $2 00, dis 10 Sets Inter h L. Co.’s Black ii Handles di . ® sand Leth Ball 
Gorermment om OE Oakum. $5 00 net changeable... : Sas iat Sis pred es zFiy Hem " d% NBS ~~ HekBe 
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IRON TRADE REVIEW. 











TRAVELER'S RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N.Y. C.& St, L. 8. R.Co,— ‘The Nickel Plate.” 


EASTWARD. ARRIVE. DEPART 
Buffalo Passenger........... ..... 10 40am 10 4am | 
Chicago Passenger.............. 9 20 PM ...-..0-0 
Local Freight.........-...:........ 4 40 5 m 7 30am: 
oni gremrvens. ARRIVE. parent. | 
RNG PORDRRIIEE s.0iccciccssscscccsscutsosecnice am | 
Fostoria speeegee TE ERR S ; 06pm 5lipm 


‘geet 1‘Opm 5 50 


Pp. 

iualia hessmmeodatioe departs 6:24 a.m. 5:9 

‘Ali trains daily, except Sunday. 

Cleveland & Pittsburg. 
ARRIVE. DEPART. 
New York Express.............. 1280 pm 74am 
ew York Express ............ 633pm 135pm 
lliance & Akron Accom... 935 am 32pm 
avenna Accommodation... 82am 500pm 
Night Express..................... 5 23am *ll10pm 
“Daily; all « all other trains daily except Sunday. 


Mt. Vernon & Pan Handle Route 


Rn am 
iver Accommodation departs 7:40 a. 


.. C,, A. & C. Ry. Co. ARRIVE. DKPART. 
Akron, Col. 2 Cin.“Flyer” 540pm 810am) 
Akron, 3 2°. & Cin. Night 

BIE. .ccnscasenecnersctoesgneen am 800 pm 
Akron, Col. & Zanesy’e Ex...12 50 pm 135pm 
Apron & Orrville Accom...... 93am 3825pm) 


. Elegant Pullman 


The 8p wm. train runs dail d 
All other trains 


palace sleeping cars attach 
daily except Sunday. 
Erie Raliway. 
Depot, South Water St. and Viaduct. 
gunve. DEPART. 


N.Y. & Pitts. Express.......... 15 58am *8 3am 
Fast N. Y. & Pitts. Express..*10 55am %3 00pm 
Seinaning Ageemmonaties.. t6 40am 
Pittsburgh Express............ + 4 25 p - 
Vegnanewn Le ae 

Mahoning div. and Pitts Sal met] 4am 
Mahoning Val Accom........... *4 30pm 
Pittsburgn Express.......0..++ t1 20 r 4 1110 -< m 
New York Express......-....... be kD 


* Daily. t+ ‘Daily except benden. "t Daily ex- 
copt Mn 


Cleveland and Canton Rallroad. 


Depart— 
Canton and Coshcc'on—7:00 a.m , 3:15 p. m. 
Bedford—-7:00 a.m., 11:10 a. m., om P-B.. 3:15 

p.m., 4.40 p.m., ®5:45 p.m., 10:35 p 

Newburgh—6:12 a.m., 7:00 a.m., hi: am. 2:00 
+ > dai 4:40 p.m., %):45 p.m., 7:50 p.m., 
0:35 p 

Kent—1: am. 3:15 p.m., *.:45 p.m. 

arrive from— 

Canton end Coshocton—":50 a.m., 6:55 p.m. 

Bedford—6:00 am., *8:12 a.m., 9:50 a.m.. 1:05 

p.m., 4:05 p.m., 6:49 p m., 7:10 p.m 
Newbureh—6: C0 a. m., "8: 12 a. m., 9: 7:50 a.m., 1:05 

p.m., 4:05 p.m., 6:40 p.m., 7:10 p.m.. 9:10 p.m. 
Kent—*8:12 a.m., 9:50 a. m., 6:55 p.t m. 

Theatre train leaves Cleveland 10:35 p.m, and 
rans throvgh to Newburgh and Bedfo.d daily, 
except Sunda: 

Trains marked with * run daily. All others 
daily except Sunday. 
Depot at Ontario street, opposite Huron stree 


Valiey Rajlway. 
For Akron, CANTON AND MARIETTA. 
Depot foot South Water Street. 





Depart. Arrive. 
Valley Junction Mail.......... *745am *630pm 
Marietta Express ................ tllil5am 230pm 
Valley Junc ion Express.....° 415pm *l0lbam 
Cleve. & Canton Ex......... °700pm lam 


4 il + Dent nezeent Sunday. 
re THORN JRGH, K. A, CARRAN 
Gee , Gen. Pass. Ag’t. 


Cleveland, Lorain and Wheelina. 


All trains arrive and leave the Union Depot as | 
follows: 
DEPART. auarve. | 
Wheeling Express............- -- 6459m 6 55pm 
Ubrichsville Express. ...........4 00pm 9 0am 
OSCAR TOWNSEND, Gen. Mang’r. 


Cleveland & Marietta R. R. 
In effect December 2, 1888. 
GOING NORTH. 




















No. 4. | No.2. | STATIONS. | No.1. | No.3. 

9 50am! 200 4m ~Parkersbareg ... 245 pm|11 45 pw 
1150 | 645 |.....Mar‘etta.... ./10 00 am| 703 
or 1 Coe) seca Sea 8 56 5 59 
100 | 757 .. Macksburg...| 8 49 5 52 
107 8 04 ..Dexter City...| 8 42 5 45 
lll 8 09 .South Olive...| 8 38 5 40 
12 | 825 .--Caldwell...... 8 25 5 26 
13> | 835 -Belle Valley...| 8 ‘0 5 1€ 
156 =| 856 -Pt. Pleasant...| 7 47 45t 
20 | 908 |.....Byesville....| 733 | 440 
2238 | 927 |...Cambridge. | 714 424 
2 67 | 950 ...K imbolton. 647 3 57 
315 |1013 N. Comerstown| 6 25 3 35 
> 57 86 1055 .-Canal Dover..| 545 4m)| 253 
417 1117 ar. Vall’yJ’n.lv 230 

toe AL! 4 Sup © 5 an eae 
12 15 pMm/...... Canton....... 1 28 
gt ies ew Akron... 12 30 

46 .. Cleveland... 11154 
| 815 Buffalo ...... 5 40 
1116 pm} 62 |... Toledo.. 4 45 











Train No. 8 leaves Marietta at 300 p. m 
Whipple 409, weemae 415, Elba 4 35, Macksburg 
445, Dexter City 455. Caldwell 526, arriving 
Cambridge 7 C0 p.m. Train No.5 leaves Valley 
Ht reseed at 460 p. m., arriving at Canal Dover 

p m 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, Canton, Akron, Clevland, and 
Toledo. Close connections made at Marietta 
with C., W. & B.. M., U. & N., 4. & V., and Ohio 
ver Packets; at Cambridge with the B & O. east 
and west; at Newcomers'own with P..C. & St.L, 
east and West; at Canai Dover with C.,L. & W. 
andC. &P, north and east; at Valley Junction 
with W. & L. E. and Volley, By 

K. Ricwarps, 


A, T. Wickorr, wen. Pass. Agt. 
Ges. er. 





‘ 


| 


To ; 
New Yo k, Boston | EASTWARD. | No.5. | No, 7. |No, 9.*|No, 13° 
y and the East. > eS 
Loledo......... wal 
The Short st and Quick- | jak Harbo far} 4 Gas 1 0 PM 2¢ PM a & PM 
est Roureto Pittsburgh Fremont. | 906 | ; 33 6 10 
Washington and Bal- | Clyde....... 1 922 | 249 a cee 
timore and the Bellevue --| 937 | 304 6 40 i ghar geg 
Southeast Monroeville.lv| 956 | 3¢ 6:8 | 205am 
New Central Depot So. Water St. and Viaiuct Sormale sousesi ~|10 10 340 717 217 
——— poms [eons lig (4B lhe 
epart. | Vreston............ 9: 
No. 62, Accommodation........, ...s.00..----t 60) a m | Orrville........ ar 1220 pm] 5 45 9 50pm | 410 
No. 72, New York Express,......-...0:0..-- *8 30am | Orrville......... Iv 12 40 605 § 35 am! 635 
No, 72. Fast Pittsburgh Express.......... *830a m | Massilion.....ar| 1 20 6 45 718 718 
No. 64, Fast Pittsburgh Express............ *300 pm | Massillon......lv) 120 645, | 718 718 
| No. 66, Leavittsbargh Accommo............ 4 “0 p m | Navarre........... 135 700 (735 | 710 
No. 68, Eittabereh ERS. +1050 p m | Valley vunc.iv.| 220 | 735 8 20 8 20 
No. 68, New York Express .cccc..-cse+. +10 509 p m | NewCumberl’d) 2 23 748 8 40 8 40 
No. 70, Pittsbureh Local Express.. asad +11 45 a m | Sberroasviue...| 2 45 8 00 9 00 9 Ou 
No. 74, Youngstown Express... weed 4:20 p m | Leesville .....0..| 252 8 08 9 20 9 20 
Revie Bowerston....0t| 2 587 258pm| 8 15pm | 930am| 9 30am 
No. 65, Fast New York Express............ *1250a m | Canal Dover BOR OW itinssics Avamestnis Vat tie 
No. 61. Pittsburgh Express.........--.0 *735am dl gl n : on Str esitdonescacseess 
ne pi seeeren pxeress RT eR AOS t10 > am Meshes seeeee Ba [tte [occ 
0. ew York Express... .........-.000+ *55p m | S2acksourg ..... WB. > Jrccosvoases Hcssosacccess| soseeeenses 
No. 63 63. - Pittsburgh Express 2 eel + 55 pm Marietta. = cit SelRee ca Ane, ee, 
o. 69, Pittsburgh Local Express .. Dw 
No 13, Acc. mmModation.......0.00.. s..c0-e--. +52%pm WESTWARD. | No. 6. | No. 8.| No.4 
*Daily .t Daily, except Sunday. Marietta ...... Iv) | § 4 4M/1] 50 aM) 
4&@ This is the only route by which passengers Macksburg ...... 100 
can reach Corry, Elmira, Binghampton. New | Cambridge...... 2 28 
York City and intermediate points witnont ew aaa n/10 13 315 
change. No change to Bostou and New England | “anal Dover...../J055 am| 3 57pm 
cities. | Bowerston........| 045 4m| 350PM 5 “6 55 aM AM) 
Haggage checked through to all points Fast. | Leesville..........| (1052 | 387 | 602 
Through tickets and information regarding the Sherrodsville...|1100 | ; 05 ie 10 
route can be obtained at office, 141 Superiorstreet, | New Cumberl’d/1l 12 417 6 22 
and at Depot N. Y.,P. &4¢). Railroad, South Valley June... -1210PM) 435 | 645 [o. 
Water Street an# Via ‘net, Cleveland. | Navarre........... |12 45 ee tee Sinsceies 
A. M. TUCK KR, Gen. Sup*. Massillon......... | 105 | a a eee 
Cleveland, 0. Orrville........ Or) 140) (605) | 858 fos assess 
L. P. FARMER, Gen’! Pass. Ageat,. Orrville......... Iv} 145 Cae” lee kc 
New York. Creston........ lv) 218 i oS) See 
W.C. RINEARSON, Ass’t G. P : Wellington ...... 3 05 (fC aS ee Ses 
ak. QO. Norwalk........... 355 830 ‘1130 | 7254m 
M. L. FOUTS, City Passenger Agent. 3 Monroeville .....| 4 07 849 /1145 7 35 
141 Superior Street, Weddell House, Bellevue........... 423 945 (1159 751 
Cleveland, O. Clyde............... 439 |1000 1215 pm} 8 06 
prec (is Be lente 
. * ak Harbor......| 520 = |......0.0... 
The Picturesaue Lehigh  totedo-. ‘ar! 620 ew ii is"! 180 pul 9 40am 
Valley Route. No. ba No use Divis’n. |No. 26/No. 28 
5) pm! 7 40 & ‘ 
Two through trains with Pullman cars at- 4 he = : 40am ices Landing ‘ > Tae 2 em 
tached are now run via by this beautiful scenic .. * ra A 10 a2 Milan ......| a 9 28 6 03 
a : ‘ ; v v 6°45) r 955;/Ar 630 
oe 9 ee eee — gr rs New pe 30 ed au) ..Norwalk.. Betit | fet 
ork an adeiphia, leaving Suspension 3 20 pyj....... _Memtine 11145 am! & 40 aw 





| 


| 


THE FAVORITE 
AND 
Picturesque Route 









Bridge 8:35 a. m. and 3:40 p. u., Buffalo 9:15 a. 
u. and 5: 
the West. 





P. M., connecting with all trains from | 


Passengers between the East and West passing 


over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the’ 
most magnificent and’ picturesque scenery in the | 
world. presenting an ever varying panorama of | 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 


urg 
M.D. WOODFORv, 


.he LEHIGH VALLEY the favorite and most | 
desirable route between the East and the West. ' 


Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
g2rs on lines using Bituminous Coal. 

E. B. BYINGTON, 


Gen’! Pass. Agent. SouthBethlehem, Pa. 





Pittsburgh & Lake Erie Rai!road. 


——:)—— 


“Cleveland & Fitisburgh Short Line.” 


Sixteen (16) Miles Shorter than any 
other route between Cleveland and Pitts- 


‘ burgh and the South East. 





GOING SOUTH.| 5 THROUGH TRAINS DAILY 5 


FAST TIME. NO DELAYS. 





See that your tickets read via 


The People’s Favorite Route. 


E. HOLBROOK, A. E. CLAKK, 
Gen’l rup*. Q.P.&T.A. 
Pittsburgh, Pa. 


Epiration Reoisters, 


Manuracturgrs’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy, 
Company, seven spaces for amountson different 
property, amount of policy, amount of premiums 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription tothe Iron Trapg 
Review, price $3.00 per year. 


Address, 


Gleveland Printing and Publishing Go. 
Cleveland. Ohio. 


Al. BABBITT. 


The only genuine Allen’s Black Lead Com 
ound Babbit- Perfect satisfaction guara teed 
he cheapest metal made qualtsy considered, 

Address ali orders to W. FAY & 
pole Mfrs., Elyria, 0. 











WHEELING & LAKE ERIE 


(IME TABLE—IN EFFECT NOV. 25, 1888 
Centra! Standard Time. 




































































aily. 

Train No. 13 leaves Toledo *7 45 Pp. ™.; arrive 
, Monroeville 12 15 a. m.and Norwalk 1235 a.m 

This road is now open through from Toledo to 
Bowerston, connectin, ng with the Pennsylvania 
System for = points East. 

HROUGH CAR SERVICE. 

Between Toledo, Cawbridge and Marietta. 
and Bowerston. 
and Akron, Youngstown and 
; Pittsburgh. 
** — Chicago, Akron, Youngstown and Pitts- 


“JAMES M. HALL 
Gen’! Pass. Agt. 


Gen’! Manager 


Scioto Valley Railway 
ae oe. 
n effect May 27 
THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 
TRAINS GOING SOUTH 



































STATIONS. | No. 2. | No. 4. ) No. 6. 
Columbus............ Ly! 7 lWa.mill 25a.m! 525 p.m 
yay Crossing... | 730 ‘ {1144 ‘* | 545 “* 
Lockbourne ......... | 741 °° 11153 “* | 556 “ 
Ashville............... 1755 ‘* 1207 p.m| 610 “ 
Circleville............ 1815 ‘* (1226 6 30 ** 
ae aa |$34 ‘* 11244 * 649 “* 
Chiilicothe ........... ioc * ie 2-7 
Sharon .. 1} 936 “| 205 * | 810 “ 
Waverly 1946 * | 214 “| 820 “ 
Piketon «sss. 1948 * | 297 “| 833% 
Big Run............... 1012 * | 241 ‘* | 847 * 
Lucasville.... .. 11027 * | 257 “1903 * 
Portsmouth . 10%. “|S * 9 25-** 
Sciotoville...... me “13% “|o0* 
Wheelersburg . 11110 * | 340 * | 945 * 
Havernill 11129 * | 389 ‘* j10 04 ** 
Hanging Rock. jll4v ** | 410 ** |1015 “ 
Ironton ....... 1150 “| 420 ** |1025 ** 
Petersburg 1200 m. | 430 “ |1035 ** 
Ashland.............. ‘Ar 1230 p.m 5 00 p.mitl 05 p.m 





Trains pe. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 





























TRAINS GUING NORTH. 
STATIONS. No. 1. | No. 3. No.5 
Ashland '246a.m' 905a.m| 535 p.m 
Petersburg 1315 * [935 * | 605 ° 
[ronton 3m" 1006 * 16m * 
Hanging Rock 336 * | 956 “ | 625 * 
Havernill...... ...... 1S %* 13007 © 1 6a8 * 
W heelersburg...... 406 ‘* |1028 “* | 655 “ 
Sciotoville............ 43 * (03 * | 70 * 
Portsmouth........... 427 ** |1005 ** 7m * 
Lucasville............ 449° 3 * | 757 
RAP RRIIT ccesccsecsocces $04 °' 1S * 1768 “ 
Piketon. 1538 * 114 * | 807 “ 
Waverly......coccccse 530 ** |1201 p.m/| 820 “ 
Sharon scvccscccssesees [540 * 1211 * | x30 ¢ 
Chillicothe ........... (ta * | T0* 906 * 
eee eae (4. Bok bY Bae) 
Circleyille......... ’ 77m" | iB * 180 
PE ccinsscsscsses 74 * | 155 * |1008 “ 
Lockbourne........ | 755 ** | 215 “ |1022 * 
Valley Crossing... | 8936 ‘ 239 * 11031 * 
Colurabus............ Ar 820 a.m! 3 00 p.m'10 50 p.m 








Train No. | dai 

Trains Nos. 3 — 5 daily, except Sunday. 

COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Circleville, Kingston, Chillicothe 
Waverly, Portsmouth, Ironten, 4. C. & I. 
Ashiend. 

For further information relative to rates, con- 








nections and through time. call on your Ticke. 
Agent, or ad tress 
5NO. J ARCHER 


Receiver. 
Xi Paes. & Ticket Ag’t, Columbus, Ohio | 


FY, Wayne, Cincinnati & Louisville 
THE POPULAR ROUTE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT VAYNE, 


I DIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 
MILES SHO TER 
—-BETW lathe 
Fort Wayne ia "edldsaecdte 
Than any other Route. 

22 “LSS BHSEE® 292 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
—_—oO— 

Avsk for Tickets 
—VIA— 

Ft, Warne, Cincinnati & Louisville Railroad, 
For sale by all Agents of connecting Innes, 
EAST, WEST, WORTH AND SOUTH. 

W.W. WORTHINGTON, S. A, WIKEL, 
Gen’! Supt. Gen’! Ticket Agent, 
_ FORT WAYNE. IND. 





WEST'S 


MOULDERS’ TEXT-BOOK : 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origina! rules for 
btaining good, sound. cloan castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experience. 

Alco containing a practical treatise unon the 
construction of cranes and cupolas. and he 
ewelting of iron and scrap steel in 

iron foundries. Ly 


THOMAS D. WEST, 


Practical i moulder and foundry oreman 
member of the American Society ot Mechan 
ical Engineers and of the Civil Mngineers’ 
Club Of Cleveland, Ohio. 


i2mo,. Cloth, $2,50 


Fully illustrated and with complete index 


il te mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the” abo 
book and the [ron Trapk Revisw for 1 o- 


Address 


CLEVELAND PRINTING “AND PUB. CO 


CLEVELAND, OHTO, 


13° 





in MOE ret ey 


©& 
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to 11% Malleabie unionB............ dhiakieniee hich, buibeesseee’ Double Extra Strong. double list of Extra “There is but one means of obtainin 
Hy d &\% to 7i 12 ange unions trong a 
6,2 and *% in.. meaner Ey Po g see regen business, publicity—one means of obtain- 
ee Gas pipe hooks ...............0. NEL AE AE in | BS | Rs | Py ing publicity, advertising.” 
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. ; . anifolds and expansion pipe hangers...... : > ILAY. 
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Se nee ae. COSM, ta.tb liom mee 7: Globe, angle, check, cross, : |S) ¥|= To be ready April ist, 1889, 
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WORSWICK 
M’f’s Co., 
CLEVELAND, - 0. 


Manufacturers of 


PRINDLE’S 


Patent Metalliae 


WIRE PACKED 

UNIONS. 

Malleable and Gray Iron Fittings, Wrought Iron Pipe, 
BRASS AND IRON BODY GOODS, 


Patented, 





Gas and Steam Fitters’ Tools and Supplies. 
a% Send for Price List. 6 


Unexcelled for Hot Water or 
Steam. 


The only perfect packing for 
Natural Gas. 


Especially adapted for Car 
Heating. 


' Permanently durable for all 
Fluids and Liquids. 


nate me vy MARL. & FOUNDRY WORKS. 
aN * MAHER & BRAYTON, Proprietors, 


Manufacturers of 


Car, Engine, Truck and 
Tender Wheels. 








and Turnouts. 


Chilled-Faced Railroad Frogs. 


: Office: 20 Carter Street, 
fe Works: Cor. Carter and Collins Streets. 
Cleveland Ohlo. 32 


Fulton Seam Boiler Works, 


JOHN T. CAULFIELD, Proprietor. 


Manufacturer of 


STEAM BOILERS. 


Also Smoke Stacks, Tanks, Pans, Breachings, Heaters, 


etc., etc., etc. 
Write for estimate. Works just North of Union Passenger Depot, 


RICHMOND, Ind. 


ee Cincinnati “Corrugating C0., 


a a Sole Manufacturers of the 
roo, Ht E/> =| Improved Edge Corrugated Iron, 
= For ROUFING AND SIDING. 


4 hell sf ~My Also Surerior Plain Iron and Steel Roofing, 
cw Ceiling, Lath, ete., 


CINCINNATI, OHIO. 


MANUFACTURERS 


W1ILL——— 


Sind it to Their Advantage 


TO OBTAIN OUR PRICES FOR 


COMMERCIAL PRINTING 
STATIONERY, 


IN QUANTITIES TO SUIT THE 


Lwexreest Demands. 


Cleveland Printing & Publishing Co., 


Lithograph Bulildinae. CLEVELAND. OHIO. 












































NEW ow My BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 1,000, 256 to 1.000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regula- 
tion, and most careful revision of all details. 
) They are designed and constructed for heavy 
and continuons duty at medium or high rota- 
_. tive speeds. Highest attainable Feonomy in 
a> Steam Consumption and rurerior regulation 
guaranteed. Self-conteined Automatic Cut- 
off Frg nes 12 to 100 H. P. for driving Dynamo 
— Machines a specialty. Il'ustrated Circulars, 

i ; with various data as to practical Steam Engine 
Construction and performance, free by mail. Address, 
BUCKEYE ENCINE y Batem. = 


Sa] Ay ts: L. SIMPSON, 201 Telephone Building. 18 Courtlandt S N. x3 
¥ ef a! en ROBINSON, 154 Washington St., Chicago, Ill.; ROBINSON & CARY, St 
au inp. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
elaware, Maryland and Virginia. 


THE CLINE ENGINES. 
Upright Engines and Boilers 


1, 2, 4, 6,8 and !0 Horse Power, just the thing for Spice Mills, 
Cotton ins, Laundries, Elevators, Creameries. Hoisting and 
Drilling, Electric L' ghting, Printing Offices ,sma!! wood and Iron 
Working Establishments. On farms for Sawing, Pump ng, 
Threshing. Feed Cutting, Farming. Grain, etc. Butchers’ and 
Sausage Machinery. 


STEAM YACHTS, LAUNCHES, Etc., 


Manvfacture Power Pottery Wheels, Power Lift and Force 
Pumps, Smali Speed Lathes, Heavy Jack Screws, Say 
Mandrils, Iron Shapers, Hoisting Machinery, &e. 

8a-Please write for New Catalogue. 


ELMER E. CLINE, 


Box 1116, 50 and 52 Ely St.,| - - ALLIANCE, O 


eo MANUFACTURING CO., 
: 180 Golumbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMYLER PATENT 
Revolving Steam Derrick, 


AND . 4? 


SEATON RIVET 2 BOLT HEADER. 


N ULE MNFRS. Also General Hoisting and Omnetiee Machinerv, Coa! and 
paeetee ©0 COLUMBUS, ST Ore Buckets and Dump Cars. 
8lly 


et MACHINE 


aff f With Automatic 






























from!to 20inches i3stylesCLAY CRUSHERS < - 
Machines with or without Crushers. 6 different Brickmachines.——— 


Apvpress FREY, SHECKLER & HOOVER, Guevnent “On10.== == 


THE ATNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 


$00 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling un and Special Machinery, 
Light and Heavy Castings, and 


M. V. SMITH’S 


Cas Producer and Furnace. - 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 


THE LAIDLAW & DUNN 60,, 


CINCINNATI, OC. Purchasers 
Manufacturers of the 


“Hero” Vertical Boller-Feeders, ae roxr co 


L & oS Ne * S s i 
oY et ne 
PUMPS EEMOVARLE WATER CYLINDE: 8S 
dend tor descript’ve circulars, 


Factory 
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The HOPPES Feed-Water PURIFIER. 
Sold on Trial. Clean Boilers Cuaranteed. 





DESCRIPTIVE 
CIRCULAR 
a 


3 , 
Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., - ° 


Tin 


prise eas Ry Po 





Sprinefield. Ohio. 





CROWL'S PATENT 


| Roofing, Siding and and Ceili 





CAMBRIDGE 


Cambridze Roofing Co.. 


Monufacturers of 


Plain Rolled, Corrugated and Crimped Edge, 


. Made of Steel and Charcoal Iron, awarded 
Medal by the New Orleans Exposition. 





Sandusky Metal Works. 


FRED KRANZ, Proprietor 


IRON LIME KILNS, 


Copper, Bigot Steel and ner Fla Lees Work for 
PLUMBING, GAS ;AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 









Manufacturer of 


Brewers and D 


OFFICE: 731 Water St.. 
SANDUSKY. Ohio, 





Over 25.000 


™ rer. 


OTTO 










STANDING SEAM, 








- OHIO; 


Schleicher, Schumm & Co., 


Horizontal OTTO Gas Engines 
Vertical OTTO Gas Engines 


Com ined OTTO Gas Engine Pu 
« Sizes: 1, 2, 4, 7, 10, 15, 25 and 50 horse-power. 









CAS ENCINE WORKS 


{Chicegos 


win © oreead ‘OTTO Gas Engines. 
Com bined i OTTO Gas Engine Dynamos, 





SEBASTIA 
@AY & COMPANY'S 
Improved 
Screw Cutting 
Foot or Power 











catalogue ot. ot t Lathes, Drill 
Machinists’ Tools 


and Supplies mailed on ap- 
plication. Lathes on Trial. 


164 W. Second S8t., 
CINCINNATI, O. 


wo 44-ly 





SHEP4RD'S NEw $60 
Screw Corrine 
FOOT LATHE, 
Foot and Power Lathes, 

Drill 


Drills, Dogs, Calipers, 
. ~ - etc. Lathes on trial. 
Lathes on payment- 
Send for catalogue of'Outtits for Amateurs or| 
Artisans. Address H. LA SHEPARD. A 

124 Kast Second St.. Cincinnati, 0. 








LATEST IMPROVED 


3-2 Western Washer 


This Machine is now in 





SHAOW 8} UO AjJO14}§ PIOS » 


Five Thousand. Dealers, 


pa in use in more than 75.000 Households. 

guarantee satisfaction with each machine. 

” It meets wtth profitable and satisfactory sale 

everywhere.”’ A good in it for dealers, 
Write for catalogue and terms to 


The Horton Mfo.Co.. - Ft. Wayne, Ind. 





E. E. CARVIN & CO,. 
Manufacturers of 
Machirists’ & lron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 







= 
23 
< 8. 
=a 
ee 
&o 
ace 
eS 
Pog 
aed 
$25 
£68 
, 45 
: om 
“3 


Special Tools for all kinds of bieitieering to 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order., 


13@.143 Centers*., NEW YORK, 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


\| Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 





+|STUBS, CROBET & ROTHERY FILES, ETC., ETC. 





G@. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
S. M. HAMILL, Jr., Asst. Secretary. 


BRUSH ELECTRIC CO. 


SOLE MANUFACTURERS UNDER ALL THE 
Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


W. F. SWIFT, Secretary, 
Wi J. POSSONS, Asst. Supt. 








GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 
AGENCIES EVERYWHERE. 98 
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STEEL 











steel mag 
ton Heads, et. ptm ai ~ 
) CHESTER STEEL CASTING CO., 
Chester: Pa.} 407 Library St. Philadelphia, Pa ae 


























AUTOMATIC 


Vertical Engines, 
Especially designed for 
Small Electric Light Plants. 
Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specificavions and Prices. 


LLOYD & STERRETT, 


Erie, Pa., U. S. A. 
Mention this paper. : ly 


TEEL PENS 
A T > Ro 








BICYCLES. 


NO pitt Se BICYOLS MADE. 
; Dayton, O. 
a inch, ‘ated price 08 +50. our price $40. s 





g: 2 2 Beso: ee 
“4 “ ofl, “6 “ 00. 


Order quick. Also 256 


and Nickel coquod hand 4 Guns 
i 
tae ik ade. i ee 


WEBER & LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron Strs., 
CLEVELAND, oO. 


Sumeeaee Picture 
Mital. Glass and Oiein Sines Signs. 


JOHN ADT & SON, 
NEW HAVEN, CONN., 








Machinery 


Straightening & Cuttiny, casts 


ALSO FOR-—— 


Other Hardware Manvfacturing. : 
Champion Rubber Bucket 


CHAIN PUMP. 


Manufvotured §.E.Crawiord 


NORWALK, OHIO, 











Patents. 


H.T. FISHER, 
SOLICITOR AND cee eee 


ezoerfgngs a, Examining Garvey Prt 





Building, pearance. 































































| _ Shapers, Engine Lathes « Drills. 
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THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


CLEVELAND, O=FTIC. 


SPECIALTIES.—The Linn DoubleJaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s rig oat Amalgamating Pan (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. 





Catalogues Sent on Application. 
NEW AND IMPROVED 


{7-lnch Engine Lathes. 


Any length of bed. Workmanship stric: 
first-class, - 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts.. [44] CINCINNATI. 0. 











MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


Cc. & G. Cooper & Co., Prop’s, 








50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, » on, Spr. © with Girder, 


PORTABLE Pty ES, Center and 
Side Crank, 6 to 40 H. P. 


ereoHoN ENGINES 8 to 18 H. P, 
|» es ea 
——_ =.“ = and Late Improvements. 


eee cotinine cee tee hd 
ddress C. dee hn SenF® &.08. Mt.Vernon, 
Bend ee Pessonn Doren Gorrie, bith. ate “at ; 


The Armstrong Purifier, 


WITH 


Exhaust Heater Combined, 


Purifies the teed water by 
means of the live steam, and 
heats the water up to the bolling 
point by means otf exhaust 
steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


13ly SPRINGFIELD, O. 








Cleveland Foundry. 
GCastinas 


Wor Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOD'. 


Nos 9,11 213 
Winters treet. | Bowler & Co. 





LODGE, DAVIS & C0.., 


Cincinnati, O. sENv FOR PRICES. 


15’’, 20’ Crank, 20’’ , 26’, 32’’ Geared Shapers, | 
is ae ae 24’, 27” Engine Lather wits 
right Drills, AY 
ot  Oprist P. F. Drills. You 


Manufacture & 
Corliss Automatic Cut-off Engines,| a@ 


William Tod & Co., Youngstown, 0. 
THE PORTER-HAMILTON ENGINE, 
The Vamilton Blast Furnace Engine, 





Hydraulic Cranes and Accumulators. 
8@~ Heavy special machinery generally. Send for illustrated catalogue. 


C. J. McNUTT. Ashtabula, 0. 


BEVEL JIG MILLS 
For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 











SEND FUR PRICE LIST & OIRCULAR, 


Ll SOW SVR Saas 


A Neater or More Convenient 


FOOT RULE ? 


It is made of Spring Steel and has a nice Leather Case. 
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Write | to us anil see how you can por one free. 


The Cleveland Printing & Publishing Co., 
03-tf CLEVELAND, oO. 









Was placed before the public in 1888, and 
owing to its cheapness, simplicity, etc., the 
demand for it has never been equaled by any 
other Freezer. 


©. SEND FOR PRICES BEFORE ORDERING ANY OTHER. 


| KINGERY M’F’G CO.. 


“West Pearl St., Cincinnati, O. 
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